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PREFACE 


It  may  appear  strange  that,  in  these  days,  when  the  French  lan- 
guage is  almost  3  3  iamiliar  to  English  readers  as  their  own,  I  should 
have  spent  many  months  in  rendering  into  English  a  work  which 
presents  no  difficulties  of  language,  and  which  is  undoubtedly  known 
to  all  philosophical  students.  Seldom  as  Comte's  name  is  men- 
tioned in  England,  there  is  no  doubt  in  the  minds  of  students  of 
his  great  work  that  most  or  all  of  those  who  have  added  substan- 
tially to  our  knowledge  for  many  years  past  are  fully  acquainted 
with  it,  and  are  under  obligations  to  it  which  they  would  have 
thankfully  acknowledged,  but  for  the  fear  of  offending  the  preju- 
dices of  ths-  society  in  which  they  live.  Whichever  way  we  look  over 
the  whole  held  of  science,  we  see  the  truths  and  ideas  presented  by 
Comte  cropping  out  from  the  surface,  and  tacitly  recognised  as  the 
foundation  of  all  that  is  systematic  in  our  knowledge.  This  being 
the  case,  it  may  appear  to  be  a  needless  labor  to  render  into  our 
own  tongue  what  is  clearly  existing  in  so  many  of  the  minds  which 
are  guiding  and  forming  popular  views.  But  it  was  not  without 
reason  that  I  undertook  so  serious  a  labor,  while  so  much  work 
was  waiting  to  be  done  which  might  seem  to  be  more  urgent. 

One  reason,  though  not  the  chief,  was  that  it  seems  to  me  unfair, 
through  fear  or  indolence,  to  use  the  benefits  conferred  on  us  by  M. 
Comte  without  acknowledgment.  His  fame  is  no  doubt  safe. 
Such  a  work  as  this  is  sure  of  receiving  due  honor,  sooner  or  later. 
Before  the  end  of  the  century,  society  at  large  will  have  become 
aware  that  this  work  is  one  of  the  chief  honors  of  *he  century,  and 
that  its  authors  name  will  rank  with  those  of  the  worthies  who 
have  illustrated  former  ages:  but  it  does  not  seem  to  me  right  to 
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assist  in  delaying  the  recognition  till  the  author  of  so  noble  a  ser- 
vice is  beyond  the  reach  of  our  gratitude  and  honor:  and  that  it  is 
demoralizing  to  ourselves  to  accept  and  use  such  a  boon  as  ho  has 
given  us  in  a  silence  which  is  in  fact  ingratitude.  His  honors  we 
can  not  share  :  they  are  his  own  and  incommunicable.  His  trials 
we  may  share,  and,  by  sharing,  lighten  ;  and  lie  lias  the  strongest 
claim  upon  us  for  sympathy  and  fellowship  in  any  popular  disrepute 
which,  in  this  case,  as  in  all  cases  of  signal  social  service,  attends 
upon  a  first  movement.  Such  sympathy  and  fellowship  will,  I  trust, 
be  awakened  and  extended  in  proportion  to  the  spread  among  us 
of  a  popular  knowledge  of  what  M.  Comte  has  done:  and  this  hope 
was  one  reason,  though,  as  I  have  said,  not  the  chief,  for  my  under- 
taking to  reproduce  his  work  in  England  in  a  form  as  popular  as 
its  nature  admits. 

A  stronger  reason  was  that  M.  Comtc's  work,  in  its  original  form, 
does  no  justice  to  its  importance,  even  in  France  ;  and  much  less 
m  England.  It  is  in  the  form  of  lectures,  the  delivery  of  which  was 
spread  over  a  long  course  of  years  ;  and  this  extension  of  time  ne- 
cessitated  an  amount  of  recapitulation  very  injurious  to  its  interest 
and  philosophical  aspect.  M.  Comte's  style  is  singular.  It  is  at 
the  same  time  rich  and  diffuse.  Every  sentence  is  full  fraught  with 
meaning  ;  yet  it  is  overloaded  with  words.  His  scrupulous  hon- 
esty leads  him  to  guard  his  enunciations  with  epithets  so  constantly 
repeated,  that  though,  to  his  own  mind,  they  are  necessary  in  each 
individual  instance,  they  become  wearisome,  especially  toward  the 
end  of  his  work,  and  lose  their  effect  by  constant  repetition.  This 
practice,  which  might  be  strength  in  a  series  of  instructions  spread 
over  twenty  years,  becomes  weakness  when  those  instructions  are 
presented  as  a  whole  ;  and  it  appeared*  to  me  worth  while  to  con- 
dense his  work,  if  I  undertook  nothing  more,  in  order  to  divest  it 
of  the  disadvantages  arising  from  redundancy  alone.  My  belief  is 
that  thus,  if  nothing  more  were  done,  it  might  be  brought  before 
the  minds  of  many  who  would  be  deterred  from  the  study  of  it  by 
its  bulk.  What  I  have  given  in  this  volume  occupies  in  the  origi- 
nal six  volumes  averaging  nearly  eight  hundred  pages  :  and  yet  I 
believe  it  will  be  found  that  nothing  essential  to  either  statement 
or  illustration  is  omitted. 

My  strongest  inducement  to  this  enterprise  was  my  deep  convie 
tion  of  our  need  of  this  book  in  my  own  country,  in  a  form  which 
renders  it  accessible  to  the  largest  number  of  intelligent  rollers. 
We  are  living  in  a  remarkable  time,  when  the  conflict  of  opinions 
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renders  a  firm  foundation  of  knowledge  indispensable,  not  only  to 
our  intellectual,  moral,  and  social  progress,  but  to  our  holding  such 
ground  as  we  have  gained  from  former  ages.  While  our  science  is 
split  up  into  arbitrary  divisions  ;  while  abstract  and  concrete  sci- 
ence are  confounded  together,  and  even  mixed  up  with  their  appli- 
cation to  the  arts,  and  with  natural  history  ;  and  while  the  research- 
es of  the  scientific  world  are  presented  as  mere  accretions  to  a 
heterogeneous  mass  of  facts,  there  can  be  no  hope  of  a  scientific 
progress  which  shall  satisfy  and  benefit  those  large  classes  of  stu 
dents  whose  business  it  is,  not  to  explore,  but  to  receive.  The 
growth  of  a  scientific  taste  among  the  working  classes  of  this  coun- 
try is  one  of  the  most  striking  of  the  signs  of  the  times.  I  believe 
no  one  can  inquire  into  the  mode  of  life  of  young  men  of  the  middle 
and  operative  classes  without  being  struck  with  the  desire  that  is 
shown,  and  the  sacrifices  that  are  made,  to  obtain  the  means  of  sci- 
entific study.  That  such  a  disposition  should  be  baffled,  and  such 
study  rendered  almost  ineffectual,  by  the  desultory  character  of 
scientific  exposition  in  England,  while  such  a  work  as  Comte's  was 
in  existence,  was  not  to  be  borne,  if  a  year  or  two  of  humble  toil 
could  help,  more  or  less,  to  supply  the  need. 

In  close  connection  with  this  was  another  of  my  reasons.  The 
supreme  dread  of  every  one  who  cares  for  the  good  of  nation  or 
race  is  that  men  should  be  adrift  for  want  of  an-  anchorage  for  their 
convictions.  I  believe  that  no  one  questions  that  a  very  large  pro- 
portion of  our  people  are  now  so  adrift.  With  pain  and  fear, 
we  see  that  a  multitude,  who  might  and  should  be  among  the 
widest  and  best  of  our  citizens,  are  alienated  for  ever  from  the 
kind  of  faith  which  sufficed  for  all  in  an  organic  period  which  has 
passed  away,  while  no  one  has  presented  to  them,  and  they  can  not 
obtain  for  themselves,  any  ground  of  conviction  as  firm  and  clear 
as  that  which  sufficed  for  our  fathers  in  their  day.  The  moral  dan- 
gers of  such  a  state  of  fluctuation  as  has  thus  arisen  are  fearful  in 

o 

the  extreme,  whether  the  transition  stage  from  one  order  of  convic- 
tions to  another  be  long  or  short.  The  work  of  M.  Comte  is  un- 
questionably the  greatest  single  effort  that  has  been  made  to  obvi- 
ate this  kind  of  danger  ;  and  my  deep  persuasion  is  that  it  will  be 
found  to  retrieve  a  vast  amount  of  wandering,  of  unsound  specula- 
tion, of  listless  or  reckless  doubt,  and  of  moral  uncertainty  and  de- 
pression. Whatever  else  may  be  thought  of  the  work,  it  will  not 
be  denied  that  it  ascertains  with  singular  sagacity  and  soundness 
the  foundations  of  numan  knowledge,  and  its  true  object  and  scope  ; 
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and  that  it  establishes  the  true  filiation  of  the  sciences  within  the 
boundaries  of  its  own  principle.  Some  may  wish  to  interpolate  thip 
or  that  ;  some  to  amplify,  and  perhaps,  here  and  there,  in  the  most 
obscure  recesses  of  the  great  edifice,  to  transpose,  more  or  less  : 
but  any  who  question  the  general  soundness  of  the  exposition,  or 
of  the  relations  of  iis  parts,  are  of  another  school,  and  will  simply 
neglect  the  book,  and  occupy  themselves  as  if  it  had  never  existed. 
It  is  not  for  such  that  I  have  been  working,  but  for  students  who 
are  not  schoolmen  ;  who  need  conviction,  and  must  best  know  when 
their  need  is  satisfied.  When  this  exposition  of  Positive  Philoso- 
phy unfolds  itself  in  order  before  their  eyes,  they  will,  I  am  per- 
suaded, find  there  at  least  a  resting-place  for  their  thought — a 
rallying-point  of  their  scattered  speculations  —  and  possibly  an  im- 
moveable basis  for  their  intellectual  and  moral  convictions.  The 
time  will  come  when  the  book  itself  will,  for  a  while,  be  most  dis- 
cussed on  account  of  the  deficiencies  which  M.  Comte  himself  pres- 
ses on  our  notice  ;  and  when  his  philosophy  will  sustain  amplifica- 
tions of  which  he  himself  does  not  dream.  It  must  be  so,  in  the 
inevitable  growth  of  knowledge  and  evolution  of  philosophy;  and 
it  is  the  fate  which  the  philosopher  himself  should  covet,  because 
k  is  only  a  true  book  that  could  survive  to  be  so  treated  :  but,  in 
the  meantime,  it  gives  us  the  basis  that  we  demand,  and  the  princi- 
ple of  action  that  we  want,  and  as  much  instruction  in  the  proce- 
dure, and  information  as  to  what  ha3  been  already  achieved,  as 
could  be  given  in  our  time  ;  perhaps  more  than  could  have  been 
given  by  any  other  mind  of  our  time.  Even  Mathematics  is  here 
first  constituted  a  science,  venerable  and  unquestionable  as  mathe- 
matical truths  have  been  for  ages  past  :  and  we  are  led  on,  tracing 
as  we  go  the  clear  genealogy  of  the  sciences,  till  we  find  ourselves 
among  the  elements  of  Social  science,  as  yet  too  crude  and  confused 
to  be  established,  like  the  others,  by  a  review  of  what  had  before 
been  achieved  ;  but  now,  by  the  hand  of  our  master,  discriminated, 
arranged,  and  consolidated,  so  as  to  be  ready  to  fulfil  the  condi- 
tions of  true  science  as  future  generations  bring  their  contributions 
of  knowledge  and  experience  to  build  upon  the  foundation  here  laid. 
A  thorough  familiarity  with  the  work  in  which  all  this  is  done  would 
avail  more  to  extinguish  the  anarchy  of  popular  and  sectional  opin- 
ion in  this  country  than  any  other  influence  that  has  yet  been  exert- 
ed, or,  I  believe,  proposed. 

It  was  under  such  convictions  as  these  that  I  began,  in  the  spring 
of  1851,  the  analysis  of  this  work,  in  preparation  for  a  translation. 
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A  few  months  afterward,  au  unexpected  aid  presented  itself.  My 
purpose  was  related  to  the  late  Mr.  Lombe,  who  was  then  residing 
at  Florence.  He  was  a  perfect  stranger  to  me.  He  told  me,  in  a 
subsequent  letter,  that  he  had  wished,  for  many  years,  to  do  what 
I  was  then  attempting,  and  had  been  prevented  only  by  ill  health. 
My  estimate  of  M.  Comte's  work,  and  my  expectations  from  its  in- 
troduction into  England  in  the  form  of  a  condensed  translation, 
were  fully  shared  by  him  ;  and,  to  my  utter  amazement,  he  sent 
me,  as  the  first  act  of  our  correspondence,  an  order  on  his  bankers 
for  five  hundred  pounds  sterling.  There  was  time,  before  his  la- 
mented death,  for  me  to  communicate  to  him  my  views  as  to  the 
disposal  of  this  money,  and  to  obtain  the  assurance  of  his  approba- 
tion. We  planned  that  the  larger  proportion  of  it  should  be  ex- 
pended in  getting  out  the  work,  and  promoting  its  circulation.  The 
last  words  of  his  last  letter  were  an  entreaty  that  I  would  let  him 
know  if  more  money  would,  in  any  way,  improve  the  quality  of  my 
version,  or  aid  the  promulgation  of  the  book.  It  was  a  matter  of 
deep  concern  to  me  that  he  died  before  I  could  obtain  his  opinion 
as  to  the  manner  in  which  I  was  doing  my  work.  All  that  remained 
was  to  carry  out  his  wishes  as  far  as  possible  ;  and  to  do  this,  no 
pains  have  been  spared  by  myself,  or  by  Mr.  Chapman,  who  gave 
him  the  information  that  called  forth  his  bounty. 

As  to  the  method  I  have  pursued  with  my  work — there  will  be 
different  opinions  about  it,  of  course.  Some  will  wish  that  there 
had  been  no  omissions,  while  others  would  have  complained  of 
length  and  heaviness,  if  I  had  offered  a  complete  translation.  Some 
will  ask  why  it  is  not  a  close  version  as  far  as  it  goes  ;  and  others, 
I  have  reason  to  believe,  would  have  preferred  a  brief  account,  out 
of  my  own  mind,  of  what  Comte's  philosophy  is,  accompanied  by 
illustrations  of  my  own  devising.  A  wider  expectation  seems  to  be 
that  I  should  record  my  own  dissent,  and  that  of  some  critics  of 
much  more  weight,  from  certain  of  M.  Comte's  views.  I  thought 
long  and  anxiously  of  this  ;  and  I  was  not  insensible  to  the  tempta- 
tion of  entering  my  protest,  here  and  there,  against  a  statement,  a 
conclusion,  or  a  method  of  treatment.  I  should  have  been  better 
satisfied  still  to  have  adduced  some  critical  opinions  of  much  higher 
value  than  any  of  mine  can  be.  But  my  deliberate  conclusion  was 
that  this  was  not  the  place  nor  the  occasion  for  any  such  contro- 
versy. What  I  engaged  to  do  was  to  present  M.  Comte's  first 
great  work  in  a  useful  form  for  English  study  ;  and  it  appears  to 
me  that  it  would  be  presumptuous  to  thrust  in  my  own  criticisms. 
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and  out  of  place  to  insert  those  of  others.  Those  others  can  speak 
for  themselves,  and  the  readers  of  the  book  can  criticise  it  for  them- 
selves. No  doubt,  they  may  be  trusted  not  to  mistake  my  silence 
for  assent,  nor  to  charge  me  with  neglect  of  such  criticism  as  the 
work  has  already  evoked  in  this  country.  While  I  have  omitted 
some  pages  of  the  Author's  comments  on  French  affairs,  I  have  not 
attempted  to  alter  his  French  view  of  European  politics.  In  short, 
I  have  endeavored  to  bring  M.  Comte  and  his  English  readers  face 
to  face,  with  as  little  drawback  as  possible  from  intervention. 

This  by  no  means  implies  that  the  translation  is  a  close  one.  It 
is  a  very  free  translation.  It  is  more  a  condensation  than  an 
abridgment  :  but  it  is  an  abridgment  too.  My  object  was  to  con- 
vey the  meaning  of  the  original  in  the  clearest  way  I  could  ;  and  to 
this  all  other  considerations  were  made  to  yield.  The  serious  view 
that  I  have  taken  of  my  enterprise  is  proved  by  the  amount  of  labor 
and  of  pecuniary  sacrifice  that  I  have  devoted  to  my  task.  Where 
I  have  erred,  it  is  from  want  of  ability  ;  for  I  have  taken  all  the 
pains  I  could. 

One  suggestion  that  I  made  to  Mr.  Lombe,  and  that  he  approved, 
was  that  the  three  sections  —  Mathematics,  Astronomy,  and  Physics 
—  should  be  revised  by  a  qualified  man  of  science.  My  personal 
friend  Professor  Nichol,  of  Glasgow,  was  kind  enough  to  undertake 
this  service.  After  two  careful  readings,  he  suggested  nothing 
material  in  the  way  of  alteration,  in  the  case  of  the  first  two  sec- 
tions, except  the  omission  of  Comte's  speculation  on  the  possible 
mathematical  verification  of  Laplace's  Cosmogony.  But  more  had 
to  be  done  with  regard  to  the  treatment  of  Physics.  Every  reader 
will  see  that  that  section  is  the  weakest  part  of  the  book,  in  regard 
both  to  the  organization  and  the  details  of  the  subject.  In  regard 
to  the  first,  the  author  explains  the  fact,  from  the  nature  of  the  case, 
that  Physics  is  rather  a  repository  of  somewhat  fragmentary  por- 
tions of  physical  science,  the  correlation  of  which  is  not  yet  clear, 
than  a  single  circumscribed  science.  And  we  must  say  for  him,  in 
regard  to  the  other  kind  of  imperfection,  that  such  advances  have 
been  made  in  almost  every  department  of  Physics  since  his  second 
volume  was  published,  that  it  would  be  unfair  to  present  what  he 
wrote  under  that  head  in  1835  as  what  he  would  have  to  say  now. 
The  choice  lay  therefore  between  almost  rewriting  this  portion  of 
M.  Comte's  work,  or  so  largely  abridging  it  that  only  a  skeleton 
presentment  of  general  principles  should  remain.  But  as  the  sys- 
tem of  Positive  Philosophy  is  much  less  an  Expository  than  a  Crifc- 
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ical  work,  the  latter  alternative  alone  seemed  open,  under  due  consid- 
eration of  justice  to  the  Author.  I  have  adopted  therefore  the  plan 
of  extensive  omissions,  and  have  retained  the  few  short  memoranda 
in  which  Professor  Nichol  suggested  these,  as  notes.  Although 
this  gentleman  has  sanctioned  my  presentment  of  Comte's  chapters 
on  Mathematics  and  Physics,  it  must  not  be  inferred  that  he  agrees 
with  his  Method  in  Mental  Philosophy,  or  assents  to  other  conclu- 
sions held  of  main  importance  by  the  disciples  of  the  Positive  Phi- 
losophy. The  contrary,  indeed,  is  so  apparent  in  the  tenor  of  his 
own  writings,  that  so  far  as  his  numerous  readers  are  concerned, 
this  remark  need  not  have  been  offered.  With  the  reservation  I 
have  made,  I  am  bound  to  take  the  entire  responsibility — the  Work 
being  absolutely  and  wholly  my  own. 

It  will  be  observed  that  M.  Comte's  later  works  are  not  referred 
to  in  any  part  of  this  book.  It  appears  to  me  that  they,  like  our 
English  criticisms  on  the  present  Work,  had  better  be  treated  of 
separately.  Here  his  analytical  genius  has  full  scope  ;  and  what 
there  is  of  synthesis  is,  in  regard  to  social  science,  merely  what  is 
necessary  to  render  his  analysis  possible  and  available.  For  vari- 
ous reasons,  I  think  it  best  to  stop  here,  feeling  assured  that  if  this 
Work  fulfils  its  function,  all  else  with  which  M.  Comte  has  thought 
fit  to  follow  it  up  will  be  obtained  as  it  is  demanded. 

During  the  whole  course  of  my  long  task,  it  has  appeared  to  me 
that  Comte's  work  is  the  strongest  embodied  rebuke  ever  given  to 
that  form  of  theological  intolerance  which  censures  Positive  Philos- 
ophy for  pride  of  reason  and  lowness  of  morals.  The  imputation 
will  not  be  dropped,  and  the  enmity  of  the  religious  world  to  the 
book  will  not  slacken  for  its  appearing  among  us  in  an  English  ver- 
sion. It  can  not  be  otherwise.  The  theological  world  can  not  but 
hate  a  book  which  treats  of  theological  belief  as  a  transient  state 
of  the  human  mind.  And  again,  the  preachers  and  teachers,  of  all 
sects  and  schools,  who  keep  to  the  ancient  practice,  once  inevitable, 
of  contemplating  and  judging  of  the  universe  from  the  point  of  view 
of  their  own  minds,  instead  of  having  learned  to  take  their  stand 
out  of  themselves,  investigating  from  the  universe  inward,  and  not 
from  within  outward,  must  necessarily  think  ill  of  a  work  which 
exposes  the  futility  of  their  method,  and  the  worthlessness  of  the 
results  to  which  it  leads.  As  M.  Comte  treats  of  theology  and 
metaphysics  as  destined  to  pass  away,  theologians  and  metaphysi- 
cians must  necessarily  abhor,  dread,  and  despise  his  work.  They 
uieivly  express  their  own  natural  feelings  on  behalf  of  the  objects 
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of  their  reverence  and  the  purpose  of  their  lives,  when  they  charge 
Positive  Philosophy  with  irreverence,  lack  of  aspiration,  hardness, 
deficiency  of  grace  and  beauty,  and  so  on.  They  are  no  judges  of 
the  case.  Those  who  are  —  those  who  have  passed  through  theol- 
ogy and  metaphysics,  and.  finding  what  they  are  now  worth,  have 
risen  above  them  —  will  pronounce  a  very  dill»  rent  judgment  on  the 
contents  of  this  hook,  though  no  appeal  for  such  a  judgment  is  made 
in  it.  and  this  kind  of  discussion  is  nowhere  expressly  provided  for. 
To  those  who  have  learned  the  difficult  task  of  postponing  dreams 
to  realities  till  the  beauty  of  reality  is  Been  in  its  full  disclosure, 
while  that  of  dreams  melts  into  darkness,  the  moral  charm  of  this 
work  will  he  as  impressive  as  its  intellectual  satisfactions.  The 
aspect  in  which  it  presents  .Man  is  as  favorable  to  his  moral  disci- 
pline, as  it  Is  fresh  and  stimulating  to  his  intellectual  taste.  We 
find  ourselves  suddenly  living  and  moving  jn  the  midst  of  the  uni- 
verse.—  ;iv  ;l  pari  of  it.  and  not  as  its  aim  and  object.  We  find 
ourselves  living,  not  under  capricious  and  arbitrary  conditions,  un- 
connected with  the  constitution  and  movements  of  the  whole,  hut 
under  great,  general,  invariable  laws,  which  operate  on  us  as  a  part 
of  the  whole.  Certainly,  1  can  conceive  of  no  instruction  so  favor- 
able to  aspiration  as  that  which  -hows  us  how  great  are  our  facul- 
ties, how  small  our  knowledge,  how  sublime  the  heights  which  we 
may  hope  to  attain,  and  how  boundless  an  infinity  may  be  assumed 
to  spread  out  beyond.  We  find  here  indications  in  passing  of  the 
evils  we  suffer  from  our  low  aims,  our  selfish  passions,  and  our 
proud  ignorance  ;  and  in  contrast  with  them,  animating  displays  of 
the  beauty  and  glory  of  the  everlasting  laws,  and  of  the  sweet 
serenity,  lofty  courage,  and  noble  resignation,  that  are  the  natural 
consequence  of  pursuits  so  pure,  and  aims  so  true,  as  those  of  Pos- 
itive Philosophy.  Pride  of  intellect  surely  abides  with  those  who 
insist  on  belief  without  evidence  and  on  a  philosophy  derived  from 
their  own  intellectual  action,  without  material  and  corroboration 
from  without,  and  not  with  those  who  are  too  scrupulous  and  too 
humble  to  transcend  evidence,  and  to  add,  out  of  their  own  imagi 
nations,  to  that  which  is,  and  may  be,  referred  to  other  judgments. 
If  it  be  desired  to  extinguish  presumption,  to  draw  away  from  low 
aims,  to  fill  life  with  worthy  occupations  and  elevating  pleasures, 
and  to  raise  human  hope  and  human  effort  to  the  highest  attainable 
point,  it  seems  to  me  that  the  best  resource  is  the  pursuit  of  Posi- 
tive Philosophy,  with  its  train  of  noble  truths  and  irresistible  in- 
ducements.    The  prospects  it  opens  are  boundless  ;  for  among  the 
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laws  it  establishes  that  of  human  progress  is  conspicuous.  The  vir- 
tues it  fosters  are  all  those  of  which  Man  is  capable  ;  and  the  no- 
blest are  those  which  are  more  eminently  fostered.  The  habit  of 
truth-seeking  and  truth-speaking,  and  of  true  dealing  with  self  and 
with  all  things,  is  evidently  a  primary  requisite  ;  and  this  habit 
once  perfected,  the  natural  conscience,  thus  disciplined,  will  train 
up  all  other  moral  attributes  to  some  equality  with  it.  To  all  who 
know  what  the  study  of  philosophy  really  is — which  means  the 
study  of  Positive  Philosophy — its  effect  on  human  aspiration  and 
human  discipline  is  so  plain  that  any  doubt  can  be  explained  only 
on  the  supposition  that  accusers  do  not  know  what  it  is  that  they 
are  calling  in  question.  My  hope  is  that  this  book  may  achieve,  be- 
sides the  purposes  entertained  by  its  author,  the  one  more  that  he 
did  not  intend,  of  conveying  a  sufficient  rebuke  to  those  who,  in 
theological  selfishness  or  metaphysical  pride,  speak  evil  of  a  phi- 
losophy which  is  too  lofty  and  too  simple,  too  humble  and  too  gen- 
erous, for  the  habit  of  their  minds.  The  case  is  clear.  The  law 
of  progress  is  conspicuously  at  work  throughout  human  history. 
The  only  field  of  progress  is  now  that  of  Positive  Philosophy,  under 
whatever  name  it  may  be  known  to  the  real  students  of  every  sect  ; 
and  therefore  must  that  philosophy  be  favorable  to  those  virtues 
whose  repression  would  be  incompatible  with  progress. 


CONTENTS. 


INTRODUCTION. 

CHAPTER  I. 

Account  of  the  Aim  of  this  Work.      View 

of  the  Nature   and  Importance  of  the 
Positive  Philosophy. 

Preliminary  Survey page  25 

Law  of  Human  Development 25 

First  Stage 26 

Second  Stage 26 

Third  Stage 26 

Ultimate  Point  of  each 26 

Evidences  of  the  Law 26 

Actual 26 

Theoretical 2*7 

Character  of  the  Positive  Philosophy.  28 
History  of  the  Positive  Philosophy. . .  29 
New  Department  of  Positive  Philoso- 
phy    30 

Social  Physics 30 

Secondary  Aim  of  this  Work 30 

To    Review   the    Philosophy   of   the 

Sciences 81 

Glance  at  Speciality 31 

Proposed  new  Class  of  Students 82 

Advantages  of  the  Posiïve  Philosophy  32 

1    Illustrates  Intellectual  Function. ..  32 

2.  Must  regenerate  Education 84 

S.  Advances    Sciences  by   combining 

them 85 

4.  Must  reorganize  Society 36 

No  hope  of  Reduction  to  a  single  Law  37 

CHAPTER  IL 

View  of  the  Hierarchy  of  the  Positive 

Sciences. 

Failure  of  Proposed  Classifications...  38 

True  Principle  of  Classification 39 

Boundaries  of  our  Field 39 

Theoretical  Inquiry 89 

Abstract  Science 41 

Concrete   Science 41 

Difficulty  of  Classification 42 

Historical  and  Dogmatic  Methods. ...  42 

True  Principle  of  Classification 44 

Characters 44 

1.  Generality 44 

2.  Independence 44 

Inorganic  and  Organic  Phenomena. . .  44 

I.  Inorganic 45 

1 .  Astronomy 45 

2.  Physics 45 


3.  Chemistry paok  45 

II.  Organic 45 

1.  Physiology 45 

2.  Sociology. . .  4. 45 

Five  Natural  Sciences:  their  Filiation.  46  * 

Filiation  of  their  Parts 46 

Corroborations 46 

1.  This  Classification  follows  the  Order 

of  Disclosure  of  Sciences 46 

2.  Solves  Heterogeneousness 47 

3.  Marks      Relative      Perfection      of 
Sciences 47 

4.  Effect  on  Education 48 

Effect  on  Method 48 

Orderly  Study  of  Sciences 49 

Mathematics 49 

A  Department 49 

A  Basis 49 

An  Instrument 49 

A  Double  Science 50 

Abstract  Mathematics,  an  Instrument.  50 

Concrete  Mathematics,  a  Science 50 

Mathematics  Pre-eminent  in  the  Scale  50 

BOOK  I.— MATHEMATICS. 

CHAPTER  L 

Mathematics,  Abstract  and  Concrete. 

Description  of  Mathematics 51 

Object  of  Mathematics 52 

General  Metnod , 52 

Examples 53 

True  Definition  of  Mathematics 54 

Its  Two  Parts 55 

Their  Different  Objects 55 

Their  Different  Natures 56 

Concrete  Mathematics 5« 

Abstract  Mathematics 57 

Extent  of  its  Domain 58 

Its  Universality 58 

Its  Limitations 58 

CHAPTER  IL 
General  View  of  Mathematical  Analysis. 

Analysis 61 

True  Idea  of  an  Equation 61 

Abstract  Functions K'l 

Concrete   Functions 69 

Two  parts  of  the  Calculus 68 

Algebra 6S 

Arithmetic 6? 


14 


CONTENTS. 


Its  Extent PAGE  63 

Its  Nature 64 

Algebra 65 

Creation  uf  New  Functions 65 

Finding  Equations  between  Auxiliary 

Quantities 65 

Division  of  the  Calculus  of  Functions.  66 
Section  1.    Ordinary  Analysis,  or  Cal-  86 

cuius  of  Direct  Functions 66 

Its  Object 67 

Classification  of  Equation/ 67 

Algebraic    Equations 67 

Algebraic   Resolution  of  Equations. . .   68 

Our  Existing  Knowledge 68 

Numerical  Résolution  of  Equations. . .    69 

The  Theory  of  Equations 69 

Method  of  Indeterminate  Coefficients.  70 
SkOTXON  2.    Transcendental  Analysis,  or 

Calculus  of  Indirect  Functions  ....  70 
Three  Principal  Views 7o 

History 71 

Method  of  Leiunitz 71 

Generality  of  the  Formulas 73 

Justification  of  the  Method  73 

Newton's   Mktiiod 74 

Method  of  Limits 74 

Fluxions  and  Fluents.  75 

Lagkanuk's  Mktiiod 75 

blent  i t  y  of  the  Three  Methods 76 

Their  Comparative  Value 77 

The  Differential  and  Integral  Cal- 
culus  79 

Its  Two  Pnrts 79 

Their  Mutual  Relations 79 

Cases  of  Union  of  the  Two 80 

Casesof  the  Differential  Calculus  Alone  80 
Cases  of  the  Integral  Calculus  Alone. .  80 

The  Differential  Calculus 81 

Two  Portions 81 

Subdivisions 82 

Reduction  to  the  Elements 82 

Transformation  of  Derived  Functions 

for  New  Variables 82 

Analytical  Applications 82 

The  Integral  Calculus 83 

Its  Divisions 83 

Subdivisions 84 

One  Variable  or  Several 84 

Orders  of  Differentiation 84 

Quadratures 85 

Algebraic  Functions 85 

Transcendental  Functions 85 

Singular  Solutions 85 

Definite  Integrals 86 

Prospects  of  the  Integral  Calculus. ...   86 

Calculus  of  Variations 87 

Problems  Giving  Rise  to  this  Calculus.   88 

Other  Applications 89 

Relation  to  the  Ordinary  Calculus. ...  90 

CHAPTER  III. 

General  View  of  Geometry. 

Its  Nature 92 

Definition 92 


Idea  of  Space page  92 

Kinds  of  Extension    93 

Geometrical  Measurement 93 

Measurement  of  Surfaces  and  Volumes  93 

Of  Curved  Lines 93 

Its  Illimitable  Field 94 

Properties  of  Lines  and  Surfaces 95 

Two  General  Methods 95 

Special   or  Ancient,    and    General   or 

Modern  Geometry 95 

Geometry  of  the  Ancients 96 

Geometry  of  the  Right  Line 97 

Graphical  Solutions 97 

Descriptive  Geometry 97 

Algebraical    Solutions 9* 

Trigonometry 99 

Modern,  or  Analytical  Geometry 10O 

Analytical  Representation  of  Figures.  100 

Position 1 00 

Position  of  a  Point 101 

Plane    Curves 101 

Expression  of  Lines  by  Equations. . .  .101 
Expression  of  Equations  by  Lines. . .  .102 
Change  in  the  Line  Changes  the  Equa- 
tion   102 

Every  Definition  of  a  Line  is  an  Equa- 
tion   103 

Choice  of  Co-ordinates 104 

Determination  of  a  Point  in  Space.  . .  1<)5 
Determination   of  Surfaces   by   Equa- 
tions, and  of  Equations  by  Surfaces.  105 

Curves  of  Double  Curvature 106 

Imperfections  of  Analytical  Geometry.  106 
Imperfections  of  Analysis .107 

CHAPTER  IV. 

Rational  Mechanics. 

Its  Nature 1 08 

Its  Characters 109 

Its   Object 109 

Matter  not  Inert  in  Physics 110 

Supposed  Inert  in  Mechanics 110 

Field  of  Rational  Mechanics 110 

Three  Laws  of  Motion Ill 

Law  of  Inertia Ill 

Law  of  Equality  of  Action  and  Re- 
Action  Ill 

Law  of  Co-Existence  of  Motions Ill 

Two  Primary  Divisions 114 

Statics  and  Dynamics 114 

Secondary    Divisions. 114 

Solids  and  Fluids 114 

Section  1.   Statics 115 

Converse  Methods  of  Treatment 115 

First  Method 115- 

Statics  by  Itself 1 1& 

Second  Method 115 

Statics  through  Dynamics 116 

Moments 116 

Want  of  Unity  in  the  Method 116 

Virtual    Velocities 1 17 

Theory  of  Couples 11» 

Share  of  Equations  in  Producing  Equi- 
librium   11?" 


CONTENTS 


15 


Connection  of  the  Concrete  with  the 

Abstract  Question pagk  1 21 

Equilibrium  of  Fluids 122 

Hydrostatics 122 

Liquids 123 

Gases 123 

Suction  2.  Dynamics 124 

Object 124 

Theory  of  Rectilinear  Motion 124 

Motion  of  a  Point 125 

Motion  of  a  System 126 

D'Alembert's  Principle 126 

Results 128 

Statical  Theorems 128 

Law  of  Repose 128 

Stability   and    Instability    of  Equilib- 
rium  128 

Dynamical   Theorems 129 

Conservation    of    the   Motion    of    the 

Centre  of  Gravity 129 

Principle  of  Areas 129 

The  Invariable  Plain 130 

Moment  of  Inertia 130 

Principal  Axes 130 

Conclusion 131 

BOOK  IT.— ASTRONOMY. 

CHAPTER  I. 

General    View. 

Its  Nature 132 

Definition 133 

Restriction 133 

Means  of  Exploration 134 

Its  Rank 134 

When  it  became  a  Science 135 

Reduction  to  a  Single  Law 135 

Relation  to  other  Sciences 136 

Divisions  of  the  Science 137 

Celestial    Geometry 137 

Celestial  Mechanics .137 

CHAPTER  II. 

Methods  of  Study  of  Astronomy. 

Section  1.  Instruments 138 

Observation 138 

Shadows 139 

Artificial   Methods 139 

The  Pendulum 140 

Measurement  of  Angles 140 

Requisite    Corrections 141 

Section  2.   Refraction 142 

Section  3.  Parallax 143 

Section  4.   Catalogue  of  Stars 144 

CHAPTER  III. 

Geometrical  Phenomena  of  the  Heavenly 
Bodies. 

Section  1.  Statical  Phenomena 145 

Two  Classes  of  Phenomena 145 


Planetary   Distances page  146 

Form  and  Size 147 

Planetary  Atmospheres 148 

Earth's  Form  and  Size 149 

Means  of  Discovery 1 4y 

Planetary  Motions 150 

Rotation 150 

Translation 151 

Sidereal  Revolution 1 52 

Motion  of  the  Earth 152 

Evidences  of  the  Earth's  Motion 152 

Ancient  Conceptions 153 

How  they  Gave  Way 153 

Earth's  Rotation 154 

Influence   of  Centrifugal  Force  upon 

Gravity 1 54 

Earth's  translation 1 55 

Precession  of  the  Equinoxes 155 

Rétrogradations   and  Stations  of  the 

Planets 155 

Aberration  of  Light 156 

Influence     of    Scientific     Fact    upon 

Opinion 157 

Kepler's  Laws 158 

Annual  Parallax 158 

Circles 158 

Kepler 159 

His  Three  Laws 159 

First  Law 159 

Second   Law 159 

Third    Law ..160 

Three  Problems ,  -161 

Predictions  of  Eclipses .161 

Transit  of  Venus 161 

Foundation  of  Celestial  Mechanics..  .162 
Section  2.  Dynamical  Phenomena.,    162 

Gravitation 162 

Character  of  Laws  of  Motion 162 

Their  History 163 

Newton's    Demonstration 164 

Old  Difficulty  Explained 165 

Term  Attraction  Inadmissible 1C5 

Extent  of  the  Demonstration 166 

Term  Gravitation  Unobjectionable. .  .167 

Gravitation  is  that  of  Molecules 167 

Secondary   Gravitation 1 68 

Domain  of  the  Law 168 

CHAPTER  IV. 
Celestial  Statics. 

Consummation  by  Newton 169 

Statical   Considerations   169 

First  Method  of  Inquiry  into  Masses.  .170 

Second  Method 170 

Third  Method 170 

Section  1.    Weight  of  the  Earth 171 

Section  2.  Form  of  the  Planets 172 

Difficulty  of  the  Inquiry 172 

Geometrical   Estimate 172 

Estimate  from  Perturbations 173 

Indirect  Estimate  of  the  Earth's  Form  .173 
Hydrostatic     Theory     of     Planetary 

Forms 173 

Section  3.   The  Tides 174 


16 


CONTENTS. 


Question  of  the  Tides page  174 

Theory  of  the  Tides 174 

Influence  of  the  Sun 175 

Of  the  Moon 17.~> 

Composite    Influence 175 

Requisites  for  Exactitude 176 

CHAPTER  V. 

Celestial  Dynamic*. 

Perturbations 177 

Instantaneous 177 

Gradual    Perturbations 17s 

Perturbations   of  Translation 179 

Problem  of  Tine.-  Bodies 179 

Centre  of  the  Solar  System lso 

Problem  of  the  Planets 160 

Of  the  Satellites 180 

Of  the  Com. Ms 1S1 

Perturbations  of  Rotation 182 

The  Planets   188 

The  Satellites 188 

Device  of  an  iu  variable  Plane 188 

Stability  of  our  System 181 

Résistance  of  s  Medium 184 

Independence  of  the  Solar  System. . . .  1*5 
Achievements  of  Celestial  Dynamics.  .  186 

CHAPTER  VI. 

Sidereal  Astronomy  and  Cosmogony. 

Multiple  Stars 186 

Our  Cosmogony 188 

Origin  of  Positive- Cosmogony 188 

Cosmogony  of  Laplace 189 

Recapitulation 191 

BOOK  III.— PHYSICS. 

CHAPTER  I. 

General    View, 

Imperfect  Condition  of  the  Science. .  .192 

Its  Domain 192 

Compared  with   Chemistry 193 

Its  Generality 193 

Dealing  with  Masses  or  Molecules. ..  .193 
Changes  of  Arrangement  or  Composi- 
tion of  Molecules 194 

Description  of  Physics 194 

Instruments 195 

Methods  of  Inquiry 195 

Observation 195 

Experiment 195 

Application  of  Mathematical  Analysis.  195 

Encyclopaedic  Rank  of  Physics 196 

Relation  to  Ast ronomy 196 

To  Mathematics 197 

To  the  other  Sciences 197 

To  Human  Progress 198 

Human  Power  of  Modifying  Phenom- 
ena  198 

Prevision  Imperfect 199 

Characteristics  of  each  Science 199 

Philosophy  of  Hypothesis' 199 


N ssary  Condition page  20C 

Two  Classes  of  Hypothesis 200 

First   Class    Indispensable .....200 

Second  (.'lass  Chimerical 201 

History  of  the  Second  Class 202 

I  ii   Astronomy 203 

In   l'hvsics '.  .  .  .203 

Rule  of  Arrangement  in  Physics 204 

Order 204 

CHAPTER  II. 

Barology. 

Divisions 205 

Skction  1.   Sialics 205 

Historv 2(>5 

Cases  of  Liquids 2<>6 

First   Case 2<>6 

Second  Case 207 

(  lase  of  Gtases 208 

History 209 

Condition  oï  the  Problem 209 

Sbotiom  2.  Dynamics 209 

History 206 

Fluids. 211 

Case  of  Liquids 211 

Exist ing  Mate  of  Barology 211 

CHAPTER  I'll. 
Thermology. 

Its  Nature 212 

History 212 

Relation  to  Math. -ma tics 212 

>i.'ii"N   1.  Mutual  Thermological  In- 
fluence   218 

Two    l'art  s 218 

Mutual  Influence 213 

Radiation    of  Heat 213 

Propagation   !>y  Contact 214 

Conductibility 215 

Permeability 215 

Penetrability 215 

Specific    Heat 216 

Skction  2.  Constituent  Changes  by  Heat.216 

Latent    Heat 217 

Change  of  Volume 217 

Change  in  State  of  Aggregation 218 

Law   of  Engagement  and   Disengage- 
ment of  Heat 218 

Vapors 21t 

Temperatures  of  Ebullition 219 

Hygrometrical  Equilibrium 219 

Section  3.   Thermology  Connected  with 

Analysis 220 

Section  4.   Terrestrial  Temperatures.  .221 

Interior  Heat 221 

Temperature  of  Planetary  Intervals.  .22 J 
Conditions  of  the  Problem . .  222 

CHAPTER  IV. 
Acoustics. 

Its  Nature 222 

Relation    to    the  Study   of  Inorganic 
Bodies 228 


CONTENTS. 


17 


Relation  to  Physiology page  223 

To  Mathematics 223 

Divisions 225 

Section  1.  Propagation  of  Sound. . . .  .226 

Effect  of  Atmospheric  Agitation 226 

Section  2.  Intensity  of  Sounds 226 

Section  3.  Theory  of  Tones 227 

Composition  of  Sounds 229 

Recapitulation 229 

CHAPTER  Y. 

Optics. 

Hypotheses  on  the  Nature  of  Light.. 230 

Excessive  Tendency  to  Systemize 232 

Divisions  of  Optics 233 

Irrelevant  Matters 234 

Theory  of  Vision 234 

Specific  Color  of  Bodies 234 

Section  1.  Study  of  Direct  Light 235 

Optics  Proper 235 

Imperfections .235 

Photometry 235 

Section  2.    Catoptrics 236 

Great  Law  of  Reflection 236 

Law  of  Absorption  not  Found 237 

Section  3.  Dioptrics 237 

Great  Law  of  Refraction 237 

Newton's  Discoveries  on  Elementary 

Colors 238 

Section  4.  Diffraction 239 

CHAPTER  VI. 
Electrology 

History 240 

Condition 240 

Arbitrary  Hypotheses 240 

Relation  to  Mathematics 241 

Unsound   Application 241 

Sound  Application 241 

Limits 242 

Divisions 242 

Section  1.  Electric  Production 242 

Causes  of  Electrization 242 

Chemical  Action 242 

Thermological  Action 242 

Friction 243 

Pressure 243 

Contact 243 

Other  Causes 243 

Instruments 243 

Section  2.   Electric  Statics 244 

Great  Law  of  Distribution 244 

Electric  Equilibrium 245 

Section  3.  Electric    Dynamics 245 

Ampere's    Experiments 245 

Conclusion  of  Physics 247 

BOOK  IV.— CHEMISTRY. 

CHAPTER  I. 

Its  Nature 249 

Great  Imperfection 250 


Capacities page  250 

Object  of  Chemistry 250 

Specific  Character  of  its  Action 251 

Condition  of  Action 251 

Definition 252 

Elements 252 

Combination 253 

Rational   Definition 253 

Means  of  Investigation 253 

Observation „ 253 

Experiment 254 

Comparison 254 

Chemical  Analysis  and  Synthesis 255 

Rank  of  the  Science 256 

Relation  to  Mathematics 25C 

To  Astronomy 257 

To  Physiology 257    y 

To  Sociology ." 258 

Degree  of  Possible  Perfection 258 

Intrusion  of  Hypotheses 25S 

Actual  Imperfection 259 

Comparative  Imperfection 259 

Relation  to  Human   Progress 260 

Art  of  Nomenclature 260 

State  of  Chemical  Doctrine 261 

Divisions  of  the  Science 262 

No  Organic  Chemistry 262 

Principles  of  Composition  and  Decom- 
position   263 

CHAPTER  II. 

Inorganic  Chemistry. 

Mode  of  Beginning  the  Study 264 

Plurality  of  Elements 264 

Classification  of  Elements 266 

Classification  of  Berzelius 267 

Premature  Effort 267 

Requisite  Preparation  as  to  Method.  .267 

As  to  Doctrine 268 

First  Condition 268 

Second  Condition 269 

Method  of  Analysis 269 

Chemical  Dualism 269 

Law  of  Double  Saline  Decompositions.  272 
Chemical  Theory  of  Air  and  Water.  .278 

Air 273 

Water 274 

CHAPTER  III. 
Doctrine  of  Definite  Proportions. 

Scope  of  the  Doctrine.  . 275 

As  to  Doctrine 276 

As  to  Method 276 

Its  History 276 

Richter'g  Law 276 

Berthollet's  Extension 277 

Dalton's  Further  Extension '277 

Atomic  Theory 277 

Extension  by  Berzelius 278 

Extension    by  Gay-Lussac 27fc 

Wollaston's   Verification 279 

Scope    of    Application    of     Numerical 
Chemistry '280 


18 


CONTENTS. 


Oljection  of  Dissolution FAGK281 

Of  Metallic  Alloys 281 

Of  Organic   Substances 289 

Application  of  the  Principle  of  Dualism. 282 

CHAPTER  IV. 

The  filectro-Chemical  Theory. 

Relation  of  Electricity  to  Chemistry.  .285 

History  of  the  Case 285 

Nicholson's   Discovery 285 

Davy's  Discovery 286 

Berzelius's  Extension 286 

Synthetical    Process 286 

Becquerel's 286 

Study  of  Combustion 28Ï 

Lavoisier's  Theory 2x~ 

First   Division 288 

Berth ol let's  Limitation 288 

Second  Dii  tsion 289 

Difficulties  of  the  Theory 290 

Its  Position  and  Powers 292 

CHAPTER  V. 
Orgû 7i  ic  Ch em  1st  ry. 

Confusion  of  two  Kinds  of  Fact 2'.'.°> 

Relation  of  Chemistry  to  Anatomy. .  .295 

To  Physiology .296 

Partition  of  Organic  Chemistry 297 

Application    of    Dualism    to    Organic 

Compounds 2'.»1.' 

Summary  of  the  Chapter BOO 

Summary  of  the  Book 3n<i 

BOOK  V.— BIOLOGY. 

CHAPTER  r. 

General  View  of  Biology. 

Opposite  Starting- Points  in  Philosophy.301 

Starting-Point  of  Physiology 3<)1 

Its  Present  Imperfection 802 

Its  Field 802 

Relation  to  Medicine 80S 

Its  Object 3(i4 

Idea  of  Life   3i>4 

De  Blainville's  Definition 3u6 

Definition  of  Biology 307 

Means  of  Investigation 308 

Observation 3<»8 

Artificial  Apparatus 3<i8 

Chemical   Exploration 808 

Experiment 310 

By  Affecting  the  Organism 310 

By  Affecting  the  Medium 311 

Comparative  Experiment 311 

Pathological   Investigation 312 

Comparison 313 

Five  Kinds  of  Comparison 315 

Comparison  of  Parts  of  the  same   Or- 
ganism.   316 

Of  Phases  of  the  same  Organism 317 

Of  different,  Organism? 317 

Relation  of  Biology  to  other  Sciences.  319 


To  Chemistry page  319 

To  Physics 320 

To  Astronomy 821 

To    Mathematics. 825 

Use  of  Scientific   Fictions 827 

Condition    and    Prospects  of  the  Sci- 
ence   328 

Requisite  Education 828 

Art  of  Classification 329 

Influence  of  Biology  Upon  the  Positive 

Spirit ^ 830 

Distribution  of  the  Science 832 

Where   to  Begin 334 

CHAPTER  II. 

.  Anatomical  Philosophy. 

Development  of  Statical  Biology 335 

Process  of  Discovery  of  the  Tissues.  .  .885 

Combination  with  Comparative  Anat- 
omy  886* 

Elements  and  Products 837 

Vitality  of  tlie  Organic  Fluids    388 

(  ilassification  of  the  Tissues 840 

OlOAirio:    Cellular  Tissue 340 

Dermout  Tissue 341 

Sclerous  Tissue 341 

Ky stone  Ti-sne 341 

Am  mai.  :    If  oscular   and    Nervous   Tis- 

sues 841 

Limitation  of  the  Inquiry 842 

CHAPTER  III. 

Biotaxic  Philosophy. 

Comparative  Anatomy  of  Vegetables 

and    A  id  mais 343 

Animal  An.-tomv  our  Suhjecl 844 

Division  of   the  Natural    Method 344 

Nai ural  Groups 344 

Coordination  of  Them 345 

Three  La  us  of  Co-ordination 345 

Question    of    Permanence    of   Organic 

Species 346 

Two  Logical  Conditions  of  the  Study. 349 

Subordination   of  Characteristics 349 

Procedure  in  the  use  of  the  Natural 

Method 349 

Division     of    Animal    and    Vegetable 

Kingdom 351 

Hierarchy  of  the  Animal  Kingdom. .  .351 

Attribute  of  Symmetry 352 

Division  of  Duplicate  Animals 352 

Division  of  Articulated  Animals 352 

Consideration  of  the  Envelope    853 

Natural  Method  applied  to  the  Vege- 
table Kingdom 353 

Difficulty  of  Co-ordination 353 

CHAPTER  IV. 

Organic  or  Vegetative  Life. 

Condition  of  Dynamical  Biology      .  .    355 
Vital   Phenomena:  Their  Division ..  .856 


CONTENTS. 


19 


Theory  of  Organic  Media pagk356 

Exterior  Conditions  of  Life 357 

Mechanical  Conditions:   Weight 357 

Pressure 35S 

Mot  ion  and  Rest 358 

Thermological   Action 358 

Light,  Electricity,  etc 35*9 

Molecular  Conditions 359 

Air  and  Water 359 

Study  of  Specifics 360 

History  of  Physiology 361 

Philosophical  Character  of  Physiology. 362 

Division  of  the  Study .".363 

Two  Functions  of  the  Organic  Life.  .  .364 

Results  of  Organic  Action .365 

State  of  Composition  and  Decomposi- 
tion   365 

Vital  Heat 365 

Electrical  State 366 

Production  and  Development  of  Living 

Bodies 366 

Decline  of  the  Organism 367 

CHAPTER  V. 

Tlie  Animal  Life. 

Transition  from  the  Inorganic  to  the 

Organic 369 

Primitive  Nervous  Properties 370 

Relation  of  the  Animal  to  the  Organic 

Life 370 

To  Inorganic  Philosophy 371 

Properties  of  Tissue 371 

Sensibility   372 

Irritability 372 

Present  State  of  Analysis  of  Animality.373 

Movement 373 

Exterior  Sensation 375 

Interior  Sensation 376 

Mode  of  Action  of  Animality 376 

Intermittence 377 

Sleep 377 

Habit 378 

Need  of  Activity 379 

Association  of  the  Animal  Functions.  .379 

CHAPTER  VI. 

Intellectual    and   Moral    or    Cerebral 
Functions. 

Short-coming  of  Descartes 380 

History  till  Gall's  Time 381 

Positive  Theory  of  Cerebral  Functions.382 

It8  Proper  Place 382 

Vices  of  Psychological  Systems 382 

Method:  Interior  Observation 383 

Doctrine:  Relation  between  the  Affec- 
tive and  Intellectual  Faculties 384 

Brutes  and  Man 384 

Theory  of  the  J 385 

Reason  and  Instinct 385 

.Basis  of  Gall's  Doctrine 387 

Divisions  of  the  Brain ... 388 

Subdivision 389 

Objections 390 


Necessity  of  Human  Actions. ..  .page 390 

Answered 390 

Hypothetical  Distribution  of  Faculties. 391 

Needed  Improvements 3.92 

Anatomical  Basis 392 

Physiological  Analysis  of  Faculties.  .  .893 

Examination  of  Historical  Cases :J>93 

Pathological  and  Comparative  Analynis.89^ 

Laws  of  Action 395 

Intermittence  and  Continuity 390 

Association 396 

Unity  of  the  Brain  and  Nervous  S\  s- 

tem .396 

Imperfect  State  of  Phrenology 397 

Present  State  of  Biology 397 

Retrospect  of  Natural  Philosophy.  . .  .397 

BOOK  VI.— SOCIAL  PHYSIOS. 

CHAPTER  I. 

Necessity  of  an  Opportuneness  of  this  New 
Science. 

Proposal  of  the  Subject 399 

Conditions  of  Order  and  Progress.  . .  .401 

The  Theological   Polity 402 

Criterion  of  Social  Doctrine 40b 

Failure  of  the  Theological  Polity 403 

The  Metaphysical  Polity 406 

Becomes  Obstructive 408 

Dogma  of  Liberty  of  Conscience 408 

Dogma  of  Equality 411 

Dogma  of  the  Sovereignty  of  the  Peo- 
ple  412 

Dogma  of  National  Independence.  . .  .412 
Inconsistency     pf     the     Metaphysical 

Doctrine 413 

Notion  of  a  State  of  Nature 413 

Adhesion  to  the  Worn-out 414 

Recurrence  to  War 415 

Principle  of  Political  Centralization  .  .415 

The  Stationary  Doctrine 418 

Dangers  of  the  Critical  Period 420 

Intellectual  Anarchy 420 

Destruction  of  Public  Morality 422 

Private  Morality 423 

Political  Corruption 425 

Low  Aims  of  Political  Questions 427 

Fatal  to  Progress 427 

Fatal  to  Order 428 

Incompetence  of  Political  Leaders. . .  .429 
Advent  of  the  Positive  Philosophy. .  .480 
Logical  Coherence  of  the  Doctrine. .  .431 

Its  Effect  on  Order 432 

Its  Effect  on  Progress 484 

Anarchical  Tendencies  of  the  Scientific 

Class 437 

Conclusion 438 

CHAPTER  II. 

Principal    Philosophical    Attempts     io 
Constitute  a  Social  Science. 

History  of  Social  Science 489 

Aristotle's  "Politics" 442 


20 


CONTKNTS. 


Montesquieu pagk  442 

Condoreet 444 

Political   Economy 446 

Growth  of  Historical  Study 449 

CHAPTER  III. 

Characteristic*  of  the  Positive  Method  in 
its  Application  to  Social  Phenomena. 

Infantile  State  of  Social  Science 452 

.  The  Relative  Superseding  the  Absolute. 4 53 
Presumptuous  Character  of  the  Exist* 

ing  Polities]  Spirit 454 

Prevision  of  Social  Phenomena 456 

Spirit  of  Social  Science 457 

Statical  Study 457 

Social   Organization 458 

Political  and  Social  Concurrence 459 

Interconnection  of  the  Social  Organ- 
ism   461 

Order  of8tatical  Study 462 

Dynamical  Study 468 

Social   Continuity 164 

Produced    l>v  Natural    Laws 4ti4 

Notion  of  Human  Perfectibility 4f,7 

Limits  of  Political  Action * 469 

Social  Phenomena  Modifiable 469 

Order  of  Modifying  Influences -17 1 

Means  of  Investigation  in  Social  Science.478 

Direct  Meaii9 474 

Observation 474 

Experiment 477 

Comparison 478 

Comparison  with    Interior   Animals.  .  .478 

Comparison   of  Co-Existing  States   of 

Society 479 

Comparison  o\'  Consecutive  States.  .  .  .4SI 
Promise  of  B   Fourth  Method  of  Inves- 
tigation   484 

CHAPTER  IV. 

Relation  of  Sociology  to  the  other  Depart- 
ments of  Positive  Philosophy. 

Relation  to  Biology 486 

Relation  to  Inorganic  Philosophy.  ..  .489 
Man's  action  on  the  External  World.  .491 

Necessary   Education 492 

Mathematical    Preparation 492 

Pretended  Theory  of  Chances 492 

Reaction  of  Sociology 494 

As  to  Doctrine 494 

As  to  Method 495 

Speculative  Rank  of  Sociology 497 

CHAPTER  V. 

Social   Statics,    or    Theory   of  the   Spon- 
taneous Order  of  Human  Society. 

Three  Aspects 498 

1.  The  Individual 498 

2.  TheFamilv 502 

The  Sexual    Relation 504 

The  Parental  Relation 506 

».  Societ  v 508 


Distribution  of  Employments.    .  .page  51C 
Inconveniences 511 

Basis  of  the  True  Theory  of   Govern- 
ment   512 

Elementary  Subordination 512 

Tendency  of  Society  to  Government.  .514 

CHAPTER  VI. 

Social  Dynamics;  or  Theory  of  the  Nat- 
ural  Progress  of  Human  Society. 

Scientific  View  of  Human  Progression  .515 
Course  of  Man's  Social    Development. 51 6 

Rate  of  Progress 517 

En  n  ui 517 

Duration  of  Human  Life 518 

Increase  of  Population 619 

The    Order  of    Evolution 521 

Law  of  the  Three  Periods 522 

The  Theological  Period 523 

Intellectual   Influence  of   the  Theologi- 
cal    Philosophy 526 

Social    influences  of  the   Theological 

Philosophy .  .  .  .528 

Institution  of  a  Speculative  ('lass.  ..  .529 

The  Positive  Stage 530 

Attempted  Union  of  the  Two  Philoso- 
phies   581 

The   Metaphysical   Period 533 

Co  existence  of    the   Three    Periods    in 

the  Same   Mind 584 

Corresponding  Material  Development. 535 

Primitive    Military  Life 535 

Primitive   Slavery 536 

The  Military  Regime  Provisional 536 

Affinity  between    the  Theological  and 

Military   Régime 537 

Affinity  between   the   Positive  and  In- 
dustrial Spirit 539 

Intermediate  Regime 540 

CHAPTER  VII. 

Preparation  of  the  Historical  Question. — 
Fîrit  Theological  J'Ikisp  :  petichixm. — 
Beginning  of  the  Theological  and  Mil- 
itary System. 

Limitations  of  the  Analysis 541 

Ahstract  Treatment  of  History 542 

Ahsfract  Inquiry  into  Laws 543 

Co-existence  of  Successive  States 544 

Fetichism 545 

Starting-point  of  the  Human  Race.  .  .  .545 

Relation  of  Fetichism  to  Morals 548 

To  Language 548 

To  Intellect 549 

To  Society 549 

Astrolatry 550 

Relation  of  Fetichism  to  Human  Knowl- 
edge   551 

To  the  Fine  Arts 552 

To   Industry 552 

Political    Influence 558 

Institut  ion  of  Agriculture 555 

Protection  to  Products 556 


CONTENTS. 


21 


Transition  to  Polytheism page  557 

The  Metaphysical  Spirit  Tvaceable. .  .560 

CHAPTER  VIII. 

Second  Phase  :  Polytheism. — Development 
of  the  Theological  and  Military  System. 

True  Sense  of  Polytheism 562 

Its  Operation  on  the  Human  Mind... 562 

Polytheistic  Science 564 

Polytheistic  Art 566 

Polytheistic  Industry 571 

Social  Attributes  of  Polytheism 572 

Polity  of  Polytheism 573 

Worship 574 

Civilization  by  War 574 

Sacerdotal  Sanctions 575 

Two  Characteristics  of  the  Polity. . .  .576 

Slavery 576 

Concentration   of  Spiritual   and  Tem- 
poral  Power 578 

Morality  of  Polytheism 580 

Moral  Effects  of  Slavery 580 

Subordination  of  Morality  to  Polity.. 581 

Personal  Morality 682 

Social  Morality 583 

Domestic  Morality 583 

Three  Phases  of  Polytheism 584 

The  Egyptian,  or  Theocratic 584 

Caste  7 585 

The  Greek,  or  Intellectual 588 

Science 589 

Philosophy ! 591 

The  Roman,  or  Military 592 

Conquest 593 

Morality 594 

Intellectual  Development 594 

Preparation  for  Monotheism 595 

The  Jews 598 


CHAPTER  IX. 

Age  of  Monotheism. — Modification  of  the 
Theological  and  Military  System. 

Catholicism,  the  Form 599 

Principle  of  Political  Rule 600 

The  Great  Problem 603 

Separation  of  Spiritual  and  Temporal 

Power 603 

Transposition  of  Morals  and  Politics.  .604 

Function  of  Each 604 

The  Speculative  Class 605 

The  Catholic  System   606 

Ecclesiastical  Organization 607 

Elective  Principle 607 

Monastic  Institutions 608 

Special  Education  of  the  Clergy 608 

Restriction  of  Inspiration 609 

Ecclesiastical    Celibacy 610 

Temporal  Sovereignty  of  the  Popes.  .610 

Educational    Function 612 

Dogmatic  Conditions T. .  .  .614 

Dogma  of  Exclusive  Salvation 614 

Of  the  Fall  of  Man 815  I 

Of  Purgat.-v 615 


Of  Christ's  Divinity pagf.615 

Of  the  Real  Presence 615 

Worship 616 

Significance  of  Controversies 616 

Temporal  Organization  of  the  Régime.  6\7 

The  Germanic  Invasions 617 

Rise  of  Defensive  System    618 

Of  Territorial  Independence 618 

Slavery  Converted  into  Serfage 619 

Intervention  of  the  Church  Through- 
out  619 

Institution  of  Chivalry 621 

Operation  of  the  Feudal  System 621 

Moral  Aspect  of  the  Regime 622 

Rise  of  Morality  over  Polity 622 

Source  of  Moral  Influence  of  Cathol- 
icism   623 

Moral  Types 626 

Personal  Morality  under  Catholicism. 626 

Domestic 627 

Social 628 

Intellectual  Aspect  of  the  Régime. . .  .629 

Philosophy 630 

Science 631 

Art 632 

Industry 633 

Provisional  Nature  of  the  Regime.  .  .  .633 
Division  between  Natural  and  Moral 

Philosophy 634 

The  Metaphysical  Spirit 634 

Temporal  Decline 635 

Conclusion 636 


CHAPTER  X. 

Metaphysical  State,   and   Critical  Period 
of  Modern  Society. 

Conduct  of  the  Inquiry 637 

Necessity  of  a  Transitional  State 638 

Its  Commencement 638 

Division  of  the  Critical  Period 640 

Causes  of  Spontaneous  Decline 640 

Decline  under  Negative  Doctrine. . .  .642 
Character  of  the  Provisional  Philoso- 
phy   612 

Christian  Period  of  the  Doctrine 643 

Deistical   Period 643 

Organs  of  the  Doctrine 645 

Scholasticism 645 

The  Legists 646 

Period   of  Spontaneous  Spiritual   De- 
cline  647 

Spontaneous  Temporal  Decline 649 

True  Character  of  the  Reformation. .  .650 

The  Jesuits 652 

Final  Decay  of  Catholicism 652 

Vices  of  Protestantism 653 

Temporal  Dictatorship 654 

Royal  and  Aristocratic 655 

Rise  of  Ministerial  Function 657 

Military  Decline 657 

Rise  of  Diplomatic   Function 659 

Intellectual    Influence    of    Protestant- 
ism   660 

Cntlioli*!  Share  in  Protestant  Result-.  .662 


22 


CONTENTS. 


Jansenism pa(;k  G t> -J 

Quiei  ism 662 

Moral  Influence  of  Protestantism 688 

Three   Si  ages  of  Dissolution titi4 

Lutheran  ism 664 

Calvinism 664 

Soeiiiiiinism    66a 

Quakerism 666 

Political  Revolutions  of  Protestantism .  665 

Holland 666 

England 666 

America 666 

Attendant  Errors «'>e>7 

Subjection  of  Spiritual   Power 661 

Moral  Changes  under  Protestantism.  .668 

Stage     of    Full     Development    of    the 

Critical    Doctrine 669 

Protestantism  Opposed  to  Progress. ..67 U 

The  Negative  Philosophy 671 

Three  Periods  of  the  Negative  Philos- 
ophy   ' 678 

itemised 673 

liol.be* 673 

Its  Intellectual  Character 67:^ 

Ik  Moral  Character 674 

Its  Political  Character 675 

lis  Propagation 676 

School  of  Voltaire 678 

Its  Political  Action 679 

School   of  Rouss.au 680 

The  Economists 681 

Attendant  Evils 681 

CHAPTER  XI. 

Rise  of  (he  Element*  of  the  Positive  Slate. 
— Prejxirai^-'i  for  Social  Reorganiza- 
tion. 

Date  of  Modern  History 683 

Rise  of  New  Elements f>84 

Philosophical  Order  of  Employments. 685 

Classifications 685 

Order  of  Succession 686 

The  Industrial  Movkmknt 6S8 

Birth  of  Political  Liberty 691 

Characteristics  of  the  Industrial  Move- 
ment   692 

Personal  Effect 692 

Domestic    Effect 693 

Social  Effect 693 

Industrial   Policy 695 

Relation  to  Catholicism 695 

Relation  to  the  Temporal  Authority.  .696 

Administration 696 

Three  Periods 697 

Paid   Armies 697 

Rise  of  Public  Credit 698 

Political    Alliances 698 

Mechanical  Inventions 698 

The  Compass 698 

Fire-Arms 699 

Printing 699 

Maritime  Discovery 700 

Second  Period 701 

Colonial  System 702 


Slavery page  703 

Third  'Period 704 

Final   Subordination  of  the   Military 

Spirit '.704 

Spread  of  Industry 704 

Tiik  Intkli-kcttal  Movkmknt 706 

The  yEsthetic  Development 7i>6 

Intellectual  Originality 7<>8 

Relation  of  Art    to  In.luslrv 7<»9 

Critical  Character  of  Art.'. 711 

Retrograde  Character 712 

Relation  of  Art    to   Polities 713 

Spread  of  Art 715 

The  Scient  i tic    Development 716 

New    Birth    of  Science 7  17 

Relation    to  Monotheism 718 

Ast  rology 720 

Alchemy 720 

Fust  Modern  Phase  of  Progress 721 

Second  Phase 723 

Filiation  of  Discoveries 724 

Relation  of  Science  to  Old  Philosophy  .724 

Galileo ".  .725 

Social  Relations  of  Science 725 

Third     Phase 726 

Relations  of  I  discoveries 727 

Stage  of  Speciality 728 

The  Philosophical  Development 729 

Reason  and  Faith 729 

Bacon  ami  Descartes 731 

Political    Philosophy 733 

The  Scotch  School/ 734 

Political  Philosophy 7:!4 

Idea  of  Progression 735 

(Japs  to  he  Supplied 788 

In  Industry 736 

In  Art 738 

In  Philosophy 738 

In  Science 738 

Existing   Needs 738 

CIIAPTFR  XII. 

Review  of  the  Revolutionary  Crisis. — 
Ascertainment  of  the  Final  Tendency 
of  Modern  Society. 

France  first  Revolutionized 739 

Precursory   Events 740 

First   Stage. — The  Constituent  Assem- 
bly ..  . 740 

Second  Stage. — The  National  Conven- 
tion   742 

Alliance  of  Foes 742 

Constitutional  Attempt 744 

Military  Ascendency 745 

Napoleon  Bonaparte 745 

Restoration  of  the  Bourbons 747 

Fall  of  the  Bourbons 748 

The  Next  Reign 748 

Extension  of  the  Movement 749 

Completion  of  the  Theological  Decay.  750 

Decay  of  the  Military  System 752 

Recent  Industrial  Progress 754 

Recent  ./Esthetic  Progress 755 

Recent  Scientific   Progress 758 


CONTENTS. 


23 


Abuses page  757 

Récent  Philosophical  Progress 761 

The  Law  of  Evolution 703 

Speculative   Preparation 764 

The  Spiritual  Authority 765 

Its  Educational  Function 769 

Regeneration  of  Morality 771 

International    Duty 772 

Basis  of  Assent , 773 

The  Temporal    Authority 774 

Public  and    Private  Function 774 

Principle  of  Co-Ordination 775 

Speculative  Classes  Highest 776 

The  Practical  Classes 776 

Privileges  and  Compensations 777 

Practical  Privacy 778 

Practical   Freedom 779 

Popular  Claims 779 

Reciprocal    Effects 781 

Preparatory  Stage 781 

Promotion  of  Order  and  Progress. . .  .782 

National    Participation 784 

France 784 

Italy 784 

Germany 785 

England 785 

Spain 786 

Co-operation  of  Thinkers 787 

Summary  of  Results  under  the  Socio- 
logical  Theory 787 

CHAPTER  XIIL 

Final  Estimate  of  the  Positive  Method. 

Principle  of  Unity 788 

Which  Element  shall  Prevail 788 

First  General  Conclusion 789 

The  Mathematical  Element 790 

The  Sociological  Element 793 

Solves  AntHgonisms 796 

Spirit  of  the  Method 798 

Nature  of  the  Method 799 

Inquiry  into  Laws 799 

Accordance  with  Common  Sense 799 

Conception  of  Natural  Laws 801 


Logical   Method page  808 

Scientific  Method 803 

Stability  of  Opinions 805 

Destination  of  the  Method 806 

The  Individual 806 

The  Race 807 

Speculative  Life 808 

Practical  Life 808 

Liberty  of  Method 809 

Extension  of  the  Positive  Method. . .  .810 

Abstract  of  Concrete  Science 811 

Relations  of  Phases 813 

Mathematics 813 

Astronomy 818 

Physics  and  Chemistry 814 

Biology 815 

Sociology 816 

CHAPTER  XIV. 

Estimate  of  the  Results  of  Positive  Doc- 
trine in  its  Preparatory  Stage. 

The  Mathematical  Element 818 

Application  to  Sociology 819 

The  Astronomical  Element 821 

The  Physical 822 

The  Chemical 823 

The  Biological 824 

The  Sociological...- .825 

CHAPTER  XV. 
Estimate  of  the  Final  Action  of  the  Posi- 
tive Philosophy. 

The  Scientific  Action  828 

Abstract  Speculation 829 

Concrete  Research 830 

The  Moral  Action 831 

Personal   Morality 832 

Domestic  Morality 832 

Social  Morality 838 

Political   Action 834 

Double  Government 834 

The  esthetic  Action 836 

The  Five  Nations 838 


POSITIVE    PHILOSOPHY. 


INTRODUCTION. 
CHAPTER  I. 

ACCOUNT  OF  THE   AIM   OF   THIS   WORK.— VIEW  OF   THE    NATURE 
AND   IMPORTANCE    OF   THE   POSITIVE   PHILOSOPHY. 

A  general  statement  of  any  system  of  philosophy  may  be  either 
a  sketch  of  a  doctrine  to  be  established,  or  a  summary  of  a  doc- 
trine already  established.  If  greater  value  belongs  to  the  last, 
the  first  is  still  important,  as  characterizing  from  its  origin  the 
subject  to  be  treated.  In  a  case  like  the  present,  where  the  pro- 
posed study  is  vast  and  hitherto  indeterminate,  it  is  especially 
important  that  the  field  of  research  should  be  marked  out  with  all 
possible  accuracy.  For  this  purpose,  I  will  glance  at  the  conside- 
rations which  have  originated  this  work,  and  which  will  be  fully 
elaborated  in  the  course  of  it. 

In  order  to  understand  the  true  value  and  character  of  the 
Positive  Philosophy,  we  must  take  a  brief  general  view  of  the  pro- 
gressive course  of  the  human  mind,  regarded  as  a  whole  ;  for  no 
conception  can  be  understood  otherwise  than  through  its  history. 

From  the  study  of  the  development  of  human  intelli-  Litw  of  human, 
gence,  in  all  directions,  and  through  all  times,  the  dis-  i,ros«*B. 
covery  arises  of  a  great  fundamental  law,  to  which  it  is  necessarily 
subject,  and  which  has  a  solid  foundation  of  proof,  both  in  the  facts 
of  our  organization  and  in  our  historical  experience.  The  law  is 
this  : — that  each  of  our  leading  conceptions — each  branch  of  our 
knowledge — passes  successively  through  three  different  theoretical 
condititions  :  the  Theological,  or  fictitious  ;  the  Metaphysical,  or 
abstract  ;  and  the  Scientific,  or  positive.  In  other  words,  the  hu- 
man mind,  by  its  nature,  employs  in  its  progress  three  methods  of 
philosophizing,  the  character  of  which  is  essentially  different,  and 
even  radically  opposed:  viz.,  the  theological  method,  the  meta- 
physical, and  the  positive.  Hence  arise  three  philosophies,  or 
general  systems  of  conceptions  on  the  aggregate  of  phenomena, 


26  POSITIVE   PHILOSOPHY. 

eacli  of  which  excludes  the  others.  The  first  is  the  necessary 
point  of  departure  of  the  human  understanding;  and  the  third  is 
its  fixed  and  definite  state.  The  second  is  merely  a  state  of  tran- 
sition. 

e  In  the  theological   state,  the  human  mind,  seeking 

the  essential  nature  of  beings,  the  first  and  final  causes 
(the  origin  and  purpose)  of  all  effects — in  short,  Absolute  knowl- 
edge— supposes  all  phenomena  to  be  produced  by  the  immediate 
action  of  supernatural  beings. 

In  the  metaphysical  state,  which  is  only  a  modifica- 
tion of  the  first,  the  mind  supposes,  instead  of  super- 
natural beings,  abstract  force 8,  veritable  entities  (that  is,  personi- 
fied abstractions)  inherent  in  all  beings,  and  capable  of  producing 
all  phenomena.  What  is  called  the  explanation  of  phenomena  is, 
in  this  stage,  a  mere  reference  of  each  to  its  proper  entity. 

\n  the  final,  the  positive  state,  the  mind  has  given 
over  the  vain  search  after  Absolute  notions,  the  origin 
and  destination  of  the  universe,  and  the  causes  of  phenomena,  and 
applies  itself  to  the  study  of  their  laws — that  is,  their  invariable 
relations  of  succession  and  resemblance.  Reasoning  and  observa- 
tion, duly  combined,  are  the  means  of  this  knowledge.  What  is 
now  understood  when  we  Bpeak  of  an  explanation  of  facts  is  simply 
the  establishment  of  a  connection  between  single  phenomena  and 
some  general  facts,  the  number  of  which  continually  diminishes 
with  the  progress  of  science. 

Ufa»*»  point  of  The  Theological  system  arrived  at  the  highest  per- 
,,h  fection  of  which  it  is  capable  when  it  substituted  the 

providential  action  of  a  single  Being  for  the  varied  operations  of 
the  numerous  divinities  which  had  been  before  imagined.  In  the 
same  way,  in  the  last  stage  of  the  Metaphysical  system,  men  sub- 
stitute one  great  entity  (Nature)  as  the  cause  of  all  phenomena, 
instead  of  the  multitude  of  entities  at  first  supposed.  In  the  same 
way,  again,  the  ultimate  perfection  of  the  Positive  system  would  be 
(if  such  perfection  could  be  hoped  for)  to  represent  all  phenomena 
as  particular  aspects  of  a  single  general  fact — such  as  Gravitation, 
for  instance. 

The  importance  of  the  working  of  this  general  law  will  be  es- 
tablished hereafter.  At  present,  it  must  suffice  to  point  out  some 
of  the  grounds  of  it. 

Evidences  of  the  There  is  no  science  which,  having  attained  the  posi- 
Iavv-  tive    stage,  does   not   bear   marks    of  having   passed 

through  the  others.  Some  time  since  it  was  (whatever  it  might 
be)  composed,  as  we  can  now  perceive,  of  metaphysical  abstrac- 
tions ;  and,  further  back  in  the  course  of  time,  it  took  its  form  from 
theological  conceptions.  We  shall  have  only  too  much 
occasion  to  see,  as  we  proceed,  that  our  most  advanced 
sciences  still  bear  very  evident  marks  of  the  two  earlier  periods 
through  which  they  have  passed. 

The  progress  of  the  individual  mind  is  not  only  an  illustration, 
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but  an  indirect  evidence  of  that  of  the  general  mind.  The  point 
of  departure  of  the  individual  and  of  the  race  being  the  same,  the 
phases  of  the  mind  of  a  man  correspond  to  the  epochs  of  the  mind 
of  the  race.  Now,  each  of  us  is  aware,  if  he  looks  back  upon  his 
own  history,  that  he  was  a  theologian  in  his  childhood,  a  metaphy- 
sician in  his  youth,  and  a  natural  philosopher  in  his  manhood.  All 
men  who  are  up  to  their  age  can  verify  this  for  themselves. 

Besides  the  observation  of  facts,  we  have  theoretical  reasons  in 
support  of  this  law. 

The  most  important  of  these  reasons  arises  from  the 
necessity  that  always  exists  for  some  theory  to  which 
to  refer  our  facts,  combined  with  the  clear  impossibility  that,  at  the 
outset  of  human  knowledge,  men  could  have  formed  theories  out  of 
the  observation  of  facts.  All  good  intellects  have  repeated,  since 
Bacon's  time,  that  there  can  be  no  real  knowledge  but  that  which 
is  based  on  observed  facts.  This  is  incontestable,  in  our  present 
advanced  stage  ;  but,  if  we  look  back  to  the  primitive  stage  of 
human  knowledge,  we'shall  see  that  it  must  have  been  otherwise 
then.  If  it  is  true  that  every  theory  must  be  based  upon  observed 
facts,  it  is  equally  true  that  facts  can  not  be  observed  without  the 
guidance  of  some  theory.  Without  such  guidance,  our  facts  would 
be  desultory  and  fruitless  ;  we  could  not  retain  them  :  for  the  most 
part  we  could  not  even  perceive  them. 

Thus,  between  the  necessity  of  observing  facts  in  order  to  form  V/ 
a  theory,  and  having  a  theory  in  order  to  observe  facts,  the  human  /\ 
mind  would  have  been  entangled  in  a  vicious  circle,  but  for  the 
natural  opening  afforded  by  Theological  conceptions.  This  is  the 
fundamental  reason  for  the  theological  character  of  the  primitive 
philosophy.  This  necessity  is  confirmed  by  the  perfect  suitability 
of  the  theological  philosophy  to  the  earliest  researches  of  the  hu- 
man mind.  It  is  remarkable  that  the  most  inaccessible  questions 
— those  of  the  nature  of  beings,  and  the  origin  and  purpose  of  phe- 
nomena— should  be  the  first  to  occur  in  a  primitive  state,  while 
those  which  are  really  within  our  reach  are  regarded  as  almost 
unworthy  of  serious  study.  The  reason  is  evident  enough  : — that 
experience  alone  can  teach  us  the  measure  of  our  powers  ;  and  if 
men  had  not  begun  by  an  exaggerated  estimate  of  what  they  can 
do,  they  would  never  have  done  all  that  they  are  capable  of.  Our 
organization  requires  this.  At  such  a  period  there  could  have  been 
no  reception  of  a  positive  philosophy,  whose  function  is  to  discover  v  , 
the  laws  of  phenomena,  and  whose  leading  characteristic  it  is  to  yC 
regard  as  interdicted  to  human  reason  those  sublime  mysteries 
which  theology  explains,  even  to  their  minutest  details,  with  the 
most  attractive  facility.  It  is  just  so  under  a  practical  view  of  the 
nature  of  the  researches  with  which  men  first  occupied  themselves. 
Such  inquiries  offered  the  powerful  charm  of  unlimited  empire  over  x 
the  external  world — a  world  destined  wholly  for  our  use,  and  in- 
volved in  every  way  with  our  existence.  The  theological  phi- 
losophy, presenting  this  view,  administered  exactly  the   stimulus 
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necessary  to  incite  the  human  mind  to  the  irksome  labor  without 
which  it  could  make  no  progress.  We  can  now  scarcely  conceive 
of  such  a  state  of  things,  our  reason  having  become  sufficiently 
mature  to  enter  upon  laborious  scientific  researches,  without  need- 
ing any  such  stimulus  as  wrought  upon  the  imaginations  of  astrolo- 
gers and  alchemists.  We  have  motive  enough  in  the  hopo  of 
discovering  the  laws  of  phenomena,  with  a  view  to  the  confirmation 
or  rejection  of  a  theory.  Hut  it  could  not  be  so  in  the  earliest 
days;  and  it  is  to  the  chimeras  of  astrology  and  alchemy  that  we 
owe  the  long  series  of  observations  and  experiments  on  which  our 
positive  science  is  based.  Kepler  felt  this  on  behalf  of  astronomy, 
and  Berthollel  on  behalf  of  chemistry.  Thus  was  a  spontaneous 
philosophy,  the  theological,  ihe  only  possible  beginning,  method, 
and  provisional  system,  out  of  which  the  Positive  philosophy  could 
grow.  It  is  easy,  after  this,  to  perceive  how  Metaphysical  methods 
and  doctrines  must  have  afforded  the  means  of  transition  from  the 
one  to  the  other. 

The  human  understanding,  slow  in  its  advance,  could  not  step  at 
once  from  the  theological  into  the  positive  philosophy.  The  two 
are  so  radically  opposed,  that  an  intermediate  system  of  concep- 
tions has  been  necessary  to  render  the  transition  possible.  It  is 
only  in  doing  this,  that  metaphysical  conceptions  have  any  utility 
whatever.  In  contemplating  phenomena,  men  substitute  for  super- 
natural direction  a  corresponding  entity.  This  entity  may  have 
been  supposed  to  be  derived  from  the  supernatural  action:  but  it 
is  more  easily  lost  sight  of,  leaving  attention  free  from  the  facts 
themselves,  till,  at  length,  metaphysical  agents  have  ceased  to  be 
anything  more  than  the  abstract  names  of  phenomena.  It  is  not 
easy  to  say  by  what  other  process  than  this  our  minds  could  have 
passed  from  supernatural  considerations  to  natural  ;  from  the  theo- 
logical system  to  the  positive. 

The  law  of  human  development  being  thus  established,  let  us 
consider  what  is  the  proper  nature  of  the  Positive  Philosophy. 

,     ...         As  we  have  seen,  the  first  characteristic  of  the  Posi- 

Charneffr  of  the  .    ' 

Positive  ihiioso-  tive  Philosophy  is  that  it  regards  all  phenomena  as 
subjected  to  invariable  natural  Laws.  Our  business  is, 
— seeing  how  vain  is  any  research  into  what  are  called  Causes, 
whether  first  or  final. — to  pursue  an  accurate  discovery  of  these 
Laws,  with  a  view  to  reducing  them  to  the  smallest  possible  num- 
ber. By  speculating  upon  causes,  we  could  solve  no  difficulty  about 
origin  and  purpose.  Our  real  business  is  to  analyse  accurately  the 
circumstances  of  phenomena,  and  to  connect  them  by  the  natural 
relations  of  succession  and  resemblance.  The  best  illustration  of  this 
is  in  the  case  of  the  doctrine  of  Gravitation.  We  say  that  the  general 
phenomena  of  the  universe  are  explained  by  it,  because  it  connects 
under  one  head  the  whole  immense  variety  of  astronomical  facts  ;  ex- 
hibiting the  constant  tendency  of  atoms  toward  each  other  in  direct 
proportion  to  their  masses,  and  in  inverse  proportion  to  the  squares 
of  their  distance  ;  while  the  general  fact  itself  is  a  mere  extension 
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ot  one  which  is  perfectly  familiar  to  us,  and  which  we  therefore 
gay  that  we  know  ; — the  weight  of  bodies  on  the  surface  of  the 
earth.  As  to  what  weight  and  attraction  are,  we  have  nothing  to 
do  with  that,  for  it  is  not  a  matter  of  knowledge  at  all.  Theolo- 
gians and  metaphysicians  may  imagine  and  refine  about  such  ques- 
tions ;  but  positive  philosophy  rejects  them.  When  any  attempt 
has  been  made  to  explain  them,  it  has  ended  only  in  saying  that 
attraction  is  universal  weight,  and  that  weight  is  terrestrial  attrac- 
tion :  that  is,  that  the  two  orders  of  phenomena  are  identical  ; 
which  is  the  point  from  which  the  question  set  out.  Again,  M. 
Fourier,  in  his  fine  series  of  researches  on  Heat,  has  given  us  all 
the  most  important  and  precise  laws  of  the  phenomena  of  heat, 
and  many  large  and  new  truths,  without  once  inquiring  into  its 
nature,  as  his  predecessors  had  done  when  they  disputed  about 
calorific  matter  and  the  action  of  a  universal  ether.  In  treating 
his  subject  in  the  Positive  method,  he  finds  inexhaustible  material 
for  all  his  activity  of  research,  without  betaking  himself  to  insol- 
uble questions. 

Before   ascertaining  the   stage  which   the  Positive       . 
Philosophy  has  reached,  we  must  bear  in  mind  that  the  romtiv-    Phi- 
different  kinds  of  our  knowledge  have  passed  through  l0  °  hy 
the  three  stages  of  progress  at  different  rates,  and  have  not  there- 
fore arrived  at  the  same  time.     The  rate  of  advance  depends  on 
the  nature  of  the  knowledge  in  question,  so  distinctly  that,  as  we 
shall  see  hereafter,  this  consideration  constitutes  an  accessary  to 
the  fundamental  law  of  progress.     Any  kind  of  knowledge  reaches 
the  positive  stage  early  in  proportion  to  its  generality,  simplicity, 
and  independence  of  other  departments.     Astronomical  science, 
which  is  above  all  made  up  of  facts  that  are  general,  simple,  and 
independent  of  other  sciences,  arrived  first  ;  then  terrestrial  Physics 
then  Chemistry  ;  and,  at  length,  Physiology. 

It  is  difficult  to  assign  any  precise  date  to  this  revolution  in 
science.  It  may  be  said,  like  everything  else,  to  have  been  al 
ways  going  on  ;  and  especially  since  the  labors  of  Aristotle  and 
the  school  of  Alexandria  ;  and  then  from  the  introduction  of  natu- 
ral science  into  the  West  of  Europe  by  the  Arabs.  But,  if  we 
m  list  fix  upon  some  marked  period,  to  serve  as  a  rallying  point,  it 
must  be  that, — about  two  centuries  ago, — when  the  human  mind 
was  astir  under  the  precepts  of  Bacon,  the  conceptions  of  Descartes, 
and  the  discoveries  of  Galileo.  Then  it  was  that  the  spirit  of  the 
Positive  philosophy  rose  up  in  opposition  to  that  of  the  supersti- 
tious and  scholastic  systems  which  had  hitherto  obscured  the  true 
character  of  all  science.  Since  that  date,  the  progress  of  the  Posi- 
tive philosophy,  and  the  decline  of  the  other  two,  have  been  so 
marked  that  no  rational  mind  now  doubts  that  the  revolution  is  des- 
tined to  go  on  to  its  completion, — every  branch  of  knowledge  be- 
ing, sooner  or  later,  brought  within  the  operation  of  Positive  philoso- 
phy. This  is* not  yet  the  case.  Some  are  still  lying  outside  :  and 
not  till  they  are  brought  in  will  the  Positive  philosophy 
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that  character  of  universality  which  is  necessary  to  its  definitive 
constitution. 

In  mentioning  just  now  the  four  principal  categories  of  phenom- 
ena,— astronomical,  physical,  chemical,  and  physiological, — there 
was  an  omission  which  will  have  been  noticed.  Nothing  was  said 
of  Social  phenomena,.  Though  involved  with  the  phy- 
o\  Pontîve  pu-  Biological,  Social  phenomena  demand  a  distinct  classi- 
fication, both  on  account  of  their  importance  and  of 
their  difficulty.  They  are  the  most  individual,  the  most  complicated, 
the  most  dependent  on  all  others  ;  and  therefore  they  must  be 
the  latest, — even  if  they  had  no  special  obstacle  to  encounter. 
This  branch  of  science  lias  not  hitherto  entered  into  the  domain  of 
Positive  philosophy.  Theological  and  metaphysical  methods,  ex- 
ploded in  other  departments,  aie  as  yet  exclusively  applied,  both 
in  the  way  of  inquiry  and  discussion,  in  all  treatment  of  Social 
subjects,  though  the  best  minds  are  heartily  weary  of  eternal  dis- 
putes about  divine  right  and  the  sovereignity  of  the  people.  This 
is  the  great,  while  it  is  evidently  the  only  gap  which  has  to  be  filled, 
to  constitute,  solid  and  entire,  the  Positive  Philosophy.  Now  that 
the  human  mind  has  grasped  celestial  and  terrestrial  physics, — 
mechanical  and  chemical  :  organic  physics,  both  vegetable  and  ani- 
mal,— there  remains  one  science,  to  fill  up  the  series  of  sciences 
of  observation. — Social  physics.  This  is  what  men  have  now  most 
need  of:  and  this  it  is  the  principal  aim  of  the  present  work  to 
establish. 

It  would  be  absurd  to  pretend  to  offer  this  new  science 
at  once  in  a  complete  state.  Others,  less  new,  are  in 
rery  unequal  conditions  of  forwardness.  But  the  same  character 
of  positivitv  which  is  impressed  on  all  the  others  will  be  shown  to 
belong  to  this.  This  once  done,  the  philosophical  system  of  the 
moderns  will  be  in  fact  complete,  as  there  will  then  be  no  phenom- 
enon which  does  not  naturally  enter  into  some  one  of  the  five  great 
categories.  All  our  fundamental  conceptions  having  become  homo- 
geneous, the  Positive  state  will  be  fully  established.  It  can  never 
again  change  its  character,  though  it  will  be  for  ever  in  course  of 
development  by  additions  of  new  knowledge.  Having  acquired 
the  character  of  universality  which  has  hitherto  been  the  only  ad- 
vantage resting  with  the  two  preceding  systems,  it  will  supersede 
them  by  its  natural  superiority,  and  leave  to  them  only  an  histor- 
ical existence. 

We  have  stated  the  special  aim  of  this  work.  Its 
?f  ctSwJrk.aim  secondary  and  general  aim  is  this  : — to  review  what 
has  been  effected  in  the  Sciences,  in  order  to  show  that 
they  are  not  radically  separate,  but  all  branches  from  the  same 
trunk.  If  we  had  confined  ourselves  to  the  first  and  special  object 
of  the  work,  we  should  have  produced  merely  a  study  of  Social 
physics  :  whereas,  in  introducing  the  second  and  general,  we  offer 
a  study  of  Positive  philosophy,  passing  in  review  alT  the  positive 
Fciences  already  formed. 
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The  purpose  of  this  work  is  not  to  give  an  account 
of  the  Natural  Sciences.  Besides  that  it  would  be  end-  philosophy  of 
less,  and  that  it  would  require  a  scientific  preparation  tbe  Sciencefl 
such  as  no  one  man  possesses,  it  would  be  apart  from  our  object, 
which  is  to  go  through  a  course  of  not  Positive  Science,  but  Posi- 
tive Philosophy.  We  have  only  to  consider  each  fundamental 
science  in  its  relation  to  the  whole  positive  system,  and  to  the  spirit 
which  characterizes  it  ;  that  is,  with  regard  to  its  methods  and  its 
chief  results. 

The  two  aims,  though  distinct,  are  inseparable  ;  for,  on  the  one 
hand,  there  can  be  no  positive  philosophy  without  a  basis  of  social 
science,  without  which  it  could  not  be  all-comprehensive  ;  and,  on 
the  other  hand,  we  could  not  pursue  Social  science  without  having 
been  prepared  by  the  study  of  phenomena  less  complicated  than 
those  of  society,  and  furnished  with  a  knowledge  of  laws  and  an- 
terior facts  which  have  a  bearing  upon  social  science.  Though  the 
fundamental  sciences  are  not  all  equally  interesting  to  ordinary 
minds,  there  is  no  one  of  them  that  can  be  neglected  in  an  inquiry 
like  the  present  ;  and,  in  the  eye  of  philosophy,  all  are  of  equal 
value  to  human  welfare.  Even  those  which  appear  the  least  inter- 
esting have  their  own  value,  either  on  account  of  the  perfection  of 
their  methods,  or  as  being  the  necessary  basis  of  all  the  others. 

Lest  it  should  be  supposed  that  our  course  will  lead  .  . 

us  into  a  wilderness  of  such  special  studies  as  are  at  "pec 
present  the  bane  of  a  true  positive  philosophy,  we  will  briefly  ad- 
rert  to  the  existing  prevalence  of  such  special  pursuit.  In  the 
primitive  state  of  human  knowledge  there  is  no,  regular  division  of 
intellectual  labor.  Every  student  cultivates  all  the  sciences.  As 
knowledge  accrues,  the  sciences  part  off;  and  students  devote 
themselves  each  to  some  one  branch.  It  is  owing  to  this  division 
of  employment,  and  concentration  of  whole  minds  upon  a  single 
department,  that  science  has  made  so  prodigious  an  advance  in 
modern  times  ;  and  the  perfection  of  this  division  is  one  of  the 
most  important  characteristics  of  the  Positive  philosophy.  But, 
while  admitting  all  the  merits  of  this  change,  we  can  not  be  blind 
to  the  eminent  disadvantages  which  arise  from  the  limitation  of 
minds  to  a  particular  study.  It  is  inevitable  that  each  should  be 
possessed  with  exclusive  notions,  and  be  therefore  incapable  of  the 
general  superiority  of  ancient  students,  who  actually  owed  that 
general  superiority  to  the  inferiority  of  their  knowledge.  We 
must  consider  whether  the  evil  can  be  avoided  without  losing  the 
good  of  the  modern  arrangement  ;  for  the  evil  is  becoming  urgent. 
We  all  acknowledge  that  the  divisions  established  for  the  conve- 
nience of  scientific  pursuit  are  radically  artificial  ;  and  yet  there 
are  very  few  who  can  embrace  in  idea  the  whole  of  any  one  sci- 
ence :  each  science  moreover  being  itself  only  a  part  of  a  great 
whole.  Almost  every  one  is  busy  about  his  own  particular  section, 
without  much  thought  about  its  relation  to  the  general  system  of 
positive  knowledge.     We  must  not  be  blind  to  the  evil,  nor  slow 
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in  Becking  a  remedy.  We  must  not  forget  that  this  is  the  weak 
side  of  the  positive  philosophy,  by  which  it  may  yet  be  attacked, 
with  some  hope  of  success,  by  the  adherents  of  the  theological  and 

metaphysical  systems.  As  to  the  remedy,  ;t  certainly  does  not  lie 
in  a  return  to  the  ancient  confusion  of  pursuits,  which  would  be 
mere  retrogression,  if  it  were  possible,  which  it  is  not.  It  lies  in 
perfecting  the  division  of  employments  itself, — in  carrying  it  one 
degree  higher, — in  constituting  one  more  speciality  from  the  study 
of  scientific  generalities.  Let  us  have  a  new  class  of  students, 
Propped  new  suitably  prepared,  whose  business  it  shall  be  to  take 
ci.iBflofstudenu.  the  respective  sciences  as  they  are, determine  the  spirit 
of  each,  ascertain  their  relations  and  mutual  connection,  and  reduce 
their  respective  principles  to  the  smallest  number  of  general  prin- 
ciples, in  conformity  with  the  fundamental  rules  of  the  Positive 
Method.  At  the  same  time,  let  other  students  be  prepared  for 
their  special  pursuit  by  an  education  which  recognises  the  whole 
scope  of  positive  science,  so  as  to  profit  by  the  labors  of  the  stu- 
dents of  generalities,  and  so  as  to  correct  reciprocally,  under  that 
guidance,  the  results  obtained  by  each.  We  see  some  approach 
already  to  this  arrangement.  Once  established,  there  would  be 
nothing  to  apprehend  from  any  extent  of  division  of  employments. 
When  we  once  have  a  class  of  learned  men,  at  the  disposal  of  all 
others,  whose  business  it  shall  be  to  connect  each  new  discovery 
with  the  general  system,  we  may  dismiss  all  fear  of  the  great  whole 
bung  lost  Bight  of  in  the  pursuit  of  the  details  of  knowledge. 
The  organization  of  scientific  research  will  then  be  complete;  and 
it  will  henceforth  have  occasion  only  to  extend  its  development, 
and  not  to  change  its  character.  After  all,  the  formation  of  such 
a  new  class  as  is  proposed  would  be  merely  an  extension  of  the 
principle  which  has  created  all  the  classes  we  have.  While  science 
was  narrow,  there  was  only  one  class:  as  it  expanded,  more  were 
instituted.  With  a  further  advance  a  fresh  need  arises,  and  this 
new  class  will  be  the  result. 

Kthnntt  c  -,  The  general  spirit  of  a  course  of  Positive  Philosophy 
ih-  roitm-  pi.-  having  been  thus  set  forth,  we  must  now  glance  at  the 
chief  advantages  which  may  be  derived,  on  behalf  of 
human  progression,  from  the  study  of  it.  Of  these  advantages, 
four  may  be  especially  pointed  out. 
n^.  .   ,.  .         I.  The  study  of  the  Positive  Philosophy  affords  the 

Illustrates  tliMn-  ..  .  J  ,.,  ..  i         i        •       i    «  /» 

teiiectuai  fane-  only  rational  means  of  exhibiting  the  logical  laws  of 
the  human  mind,  which  have  hitherto  been  sought  by 
unfit  methods.  To  explain  what  is  meant  by  this,  we  may  refer  to 
a  saying  of  M.  de  Blainville,  in  his  work  on  Comparative  Anatomy, 
that  every  active,  and  especially  every  living  being,  may  be  re- 
garded under  two  relations — the  Statical  and  the  Dynamical  ;  that 
is,  under  conditions  or  in  action.  It  is  clear  that  all  considera- 
tions range  themselves  under  the  one  or  the  other  of  these  heads. 
Let  us  apply  this  classification  to  the  intellectual  functions. 
If  we  regard  these  functions  under  their  Statical  aspect — that  is, 
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if  we  consider  the  conditions  under  which  they  exist — we  must 
determine  the  organic  circumstances  of  the  case,  which  inquiry 
involves  it  with  anatomy  and  physiology.  If  we  look  at  the  Dy- 
namic aspect,  we  have  to  study  simply  the  exercise  and  results  of 
the  intellectual  powers  of  the  human  race,  which  is  neither  more 
nor  less  than  the  general  object  of  the  Positive  Philosophy.  In 
short,  looking  at  all  scientific  theories  as  so  many  great  logical 
facts,  it  is  only  by  the  thorough  observation  of  these  facts  that  we 
can  arrive  at  the  knowledge  of  logical  laws.  These  being  the  only 
means  of  knowledge  of  intellectual  phenomena,  the  illusory  psy- 
chology, which  is  the  last  phase  of  theology,  is  excluded.  It  pre- 
tends to  accomplish  the  discovery  of  the  laws  of  the  human  mind  \J 
by  contemplating  it  in  itself  ;  that  is,  by  separating  it  from  causes 
and  effects.  Such  an  attempt,  made  in  defiance  of  the  physio- 
logical study  of  our  intellectual  organs,  and  of  the  observation 
of  rational  methods  of  procedure,  can  not  succeed  at  this  time 
of  day. 

The  Positive  Philosophy,  which  has  been  rising  since  the  time  of 
Bacon,  ha'i  now  secured  such  a  preponderance,  that  the  metaphysi- 
cians themselves  profess  to  ground  their  pretended  science  on  an 
observation  of  facts.  They  talk  of  external  and  internal  facts,  and 
say  that  their  business  is  with  the  latter.  This  is  much  like  saying 
that  vision  is  explained  by  luminous  objects  painting  their  images 
upon  the  retina.  To  this  the  physiologists  reply  that  another  eye 
would  be  needed  to  see  the  image.  In  the  same  manner,  the  mind 
may  observe  all  phenomena  but  its  own.  It  may  be  said  that  a 
man's  intellect  may  observe  his  passions,  the  seat  of  the  reason 
being  somewhat  apart  from  that  of  the  emotions  in  the  brain  ;  but 
there  can  be  nothing  like  scientific  observation  of  the  passions,  \/ 
except  from  without,  as  the  stir  of  the  emotions  disturbs  the  /\ 
observing  faculties  more  or  less.  It  is  yet  more  out  of  the  question 
to  make  an  intellectual  observation  of  intellectual  processes.  The 
observing  and  observed  organ  are  here  the  same,  and  its  action 
can  not  be  pure  and  natural.  In  order  to  observe,  your  intellect 
must  pause  from  activity  ;  yet  it  is  this  very  activity  that  you  want 
tu  observe.  If  you  can  not  effect  the  pause,  you  can  not  observe  : 
if  you  do  effect  it,  there  is  nothing  to  observe.  The  results  of  such 
a  method  are  in  proportion  to  its  absurdity.  After  two  thousand 
years  of  psychological  pursuit,  no  one  proposition  is  established  to 
the  satisfaction  of  its  followers.  They  are  divided,  to  this  day, 
into  a  multitude  of  schools,  still  disputing  about  the  very  elements, 
of  their  doctrine.  This  interior  observation  gives  birth  to  almost  "V 
as  many  theories  as  there  are  observers.  We  ask  in  vain  for  any  ^ 
one  discovery,  great  or  small,  which  has  been  made  under  this 
method.  The  psychologists  have  do.ie  some  good  in  keeping  up 
the  activity  of  our  understandings,  when  there  was  no  better  work 
for  our  faculties  to  do  ;  and  they  may  have  added  something  to  our 
stock  of  knowledge.  If  they  have  done  so,  it  is  by  practising  the 
Positive  method — by  observing  the  progress  of  the  human   mind 
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in  the  light  of  science  ;  that  is,  by  ceasing,  for  the  moment,  to  be 

psychologists. 

The  view  just  given  in  relation  to  logical  Science  becomes  yet 
more  striking  when  we  consider  the  logical  Art. 

The  Positive  Method  can  be  judged  of  only  in  action.  It  can 
not  he  looked  at  by  itself,  apart  from  the  work  on  which  it  is 
employed.  At  all  events,  such  a  contemplation  would  be  only  a 
dead  study,  which  could  produce  nothing  in  the  mind  which  loses 
time  upon  it.  We  may  talk  for  ever  about  the  method,  and  state 
it  in  terms  very  wisely,  without  knowing  half  so  much  about  it  as 
the  man  who  has  once  put  it  in  practice  upon  a  single  particular  of 
actual  research,  even  without  any  philosophical  intention.  Thus  it 
is  that  psychologists,  by  dint  of  leading  the  precepts  of  Bacon  and 
the  discourses  of  Descartes,  have  mistaken  their  own  dreams  for 
science. 

Without  saying  whether  it  will  ever  be  possible  to  establish, 
à  prion ',  a  true  method  of  investigation,  independent  of  a  philo- 
sophical study  of  the  sciences,  it  is  clear  that  the  thing  has  never 
been  done  yet,  and  that  we  are  not  capable  of  doing  it  now.  We 
can  not,  as  vet,  explain  the  great  logical  procedures,  apart  from 
their  applications.  \i  we  ever  do,  it  will  remain  as  necessary 
then  as  now  to  form  good  intellectual  habits  by  studying  the  reg- 
ular application  of  the  scientific  methods  which  we  shall  have 
attained. 

Tins,  then,  is  the  first  great  result  of  the  Positive  Philosophy — 
the  manifestation  by  experiment  of  the  laws  which  rule  the  Intellect 
in  tiie  investigation  of  truth  ;  and,  as  a  consequence,  the  knowledge 
of  the  general  rides  suitable  for  that  object, 

mut  regenerate  H*  rl"m'  second  effect  of  the  Positive  Philosophy,  an 
Education.  effect  not  less  important  and  far  more  urgently  wanted, 
will  be  to  regenerate  Education. 

The  best  minds  are  agreed  that  our  European  education,  still 
essentially  theological,  metaphysical,  and  literary,  must  be  super- 
seded by  a  Positive  training,  conformable  to  our  time  and  needs. 
Even  the  governments  of  our  day  have  shared,  where  they  have  not 
originated,  the  attempts  to  establish  positive  instruction  ;  and  this 
is  a  striking  indication  of  the  prevalent  sense  of  what  is  wanted. 
While  encouraging  such  endeavors  to  the  utmost,  we  must  not 
however,  conceal  from  ourselves  that  everything  yet  done  is  inade- 
quate to  the  object.  The  present  exclusive  specialty  of  our  pur- 
suits, and  the  consequent  isolation  of  the  sciences,  spoil  our  teach- 
ing. If  any  student  desires  to  form  an  idea  of  natural  philosophy 
as  a  whole,  he  is  compelled  to  go  through  each  department  as  it  is 
now  taught,  as  if  lie  were  to  be  only  an  astronomer,  or  only  a 
chemist;  so  that,  be  his  intellect  what  it  may,  his  training  must 
remain  very  imperfect.  And  yet  his  object  requires  that  he  should 
obtain  general  positive  conceptions  of  all  the  classes  of  natural  phe- 
nomena. It  is  such  an  aggregate  of  conceptions.whether  on  a  great 
or  on  a  small  scale,  which  must  henceforth  be  the  permanent  basis  of 
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all  human  combinations.  It  will  constitute  the  mincl  of  future  genera 
tions.  In  order  to  this  regeneration  of  our  intellectual  system,  it  is 
necessary  that  the  sciences,  considered  as  branches  from  one  trunk, 
should  yield  us,  as  a  whole,  their  chief  methods  and  their  most  im- 
portant results.  The  specialities  of  science  can  be  pursued  by 
those  whose  vocation  lies  in  that  direction.  They  are  indispensa- 
ble ;  and  they  are  not  likely  to  be  neglected  ;  but  they  can  never  of 
themselves  renovate  our  system  of  Education  ;  and,  to  be  of  their 
full  use,  they  must  rest  upon  the  basis  of  that  general  instruction 
which  is  a  direct  result  of  the  Positive  Philosophy. 

III.  The  same  special  study  of  scientific  generalities  Advance8  ecÎPn. 
must  also  aid  the  progress  of  the  respective  positive  ces  by  combining 
sciences  :  and  this  constitutes  our  third  head  of  advan- 
tages. 

The  divisions  which  we  establish  between  the  sciences  are, 
though  not  arbitrary,  essentially  artificial.  The  subject  of  our 
researches  is  one  :  we  divide  it  for  our  convenience,  in  order  to 
deal  the  more  easily  with  its  difficulties.  But  it  sometimes  hap- 
pens— and  especially  with  the  most  important  doctrines  of  each 
science — that  we  need  what  we  can  not  obtain  under  the  present 
isolation  of  the  sciences — a  combination  of  several  special  points  of 
view  ;  and  for  want  of  this,  very  important  problems  wait  for  their 
solution  much  longer  than  they  otherwise  need  do.  To  go  back 
into  the  past  for  example  :  Descartes'  grand  conception  with  re- 
gard to  analytical  geometry  is  a  discovery  which  has  changed  the 
whole  aspect  of  mathematical  science,  and  yielded  the  germ  of  all 
future  progress  ;  and  it  issued  from  the  union  of  two  sciences  which 
had  always  before  been  separately  regarded  and  pursued.  The 
case  of  pending  questions  is  yet  more  impressive  ;  as,  for  instance, 
in  Chemistry,  the  doctrine  of  Definite  Proportions.  Without  enter- 
ing upon  the  discussion  of  the  fundamental  principle  of  this  theory, 
we  may  say  with  assurance  that,  in  order  to  determine  it — in  order 
to  determine  whether  it  is  a  law  of  nature  that  atoms  should  neces- 
sarily combine  in  fixed  numbers — it  will  be  indispensable  that  the 
chemical  point  of  view  should  be  united  with  the  physiological. 
The  failure  of  the  theory  with  regard  to  organic  bodies  indicates 
that  the  cause  of  this  immense  exception  must  be  investigated  ;  and 
such  an  inquiry  belongs  as  much  to  physiology  as  to  chemistry. 
Again,  it  is  as  yet  undecided  whether  azote  is  a  simple  or  a  com- 
pound body.  It  was  concluded  by  almost  all  chemists  that  azote 
is  a  simple  body  ;  the  illustrious  Berzilius  hesitated,  on  purely 
chemical  considerations  ;  but  he  was  also  influenced  by  the  physio- 
logical observation  that  animals  which  receive  no  azote  in  their 
food  have  as  much  of  it  in  their  tissues  as  carnivorous  animals. 
From  this  we  see  how  physiology  must  unite  with  chemistry  to  in- 
form us  whether  azote  is  simple  or  compound,  and  to  institute  a 
new  series  of  researches  upon  the  relation  between  the  compositior 
of  living  bodies  and  their  mode  of  alimentation. 

such  is  the  advantage  which,  in  the  third  place,  we  shall  owe  to 
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Positive  philosophy — the  elucidation  of  the  respective  sciences  by 
their  combination.     In  the  fourth  place 

Must  reorganise       IV.   The  Positive  Philosophy  offers  the  only  solid 
society  basis  for  that  Social  Reorganization  which  must  suc- 

ceed the  critical  condition  in  which  the  most  civilized  nations  are 
now  living. 

It  can  not  be  necessary  to  prove  to  anybody  who  reads  this 
work  that  Ideas  govern  the  world,  or  throw  it  into  chaos  ;  in  other 
words,  that  all  social  mechanism  rests  upon  Opinions.  The  great 
political  and  moral  crisis  that  societies  are  now  undergoing  is 
shown  by  a  rigid  analysis  to  arise  out  of  intellectual  anarchy. 
While  stability  in  fundamental  maxims  is  the  first  condition  of  gen- 
uine social  order,  we  are  suffering  under  an  utter  disagreement 
which  may  be  called  universal.  Till  a  certain  number  of  general 
ideas  can  be  acknowledged  as  a  rallying-point  of  social  doctrine, 
the  nations  will  remain  in  a  revolutionary  state,  whatever  palliatives 
may  be  devised  ;  and  their  institutions  can  be  only  provisional. 
But  whenever  the  necessary  agreement  on  first  principles  can  be 
obtained,  appropriate  institutions  will  issue  from  them,  without 
shock  or  resistance  ;  for  the  causes  of  disorder  will  have  been  ar- 
rested by  the  mere  fact  of  the  agreement.  It  is  in  this  direction 
that  those  must  look  who  desire  a  natural  and  regular,  a  normal 
state  of  society. 

Now,  the  existing  disorder  is  abundantly  accounted  for  by  the 
existence,  all  at  once,  of  three  incompatible  philosophies — the  the- 
ological, the  metaphysical,  and  the  positive.  Any  one  of  these 
might  alone  secure  some  sort  of  social  order  ;  but  while  the  three 
co-exist,  it  is  impossible  for  us  to  understand  one  another  upon  any 
essential  point  whatever.  If  this  is  true,  we  have  only  to  ascertain 
which  of  the  philosophies  must,  in  the  nature  of  things,  prevail  ; 
and,  this  ascertained,  every  man,  whatever  may  have  been  his  for- 
mer views,  can  not  but  concur  in  its  triumph.  The  problem  once 
recognised,  can  not  remain  long  unsolved  ;  for  all  considerations 
whatever  point  to  the  Positive  Philosophy  as  the  one  destined  to 
prevail.  It  alone  has  been  advancing  during  a  course  of  centuries, 
throughout  which  the  others  have  been  declining.  The  fact  is  in- 
contestable. Some  may  deplore  it,  but  none  can  destroy  it,  nor 
therefore  neglect  it  but  under  penalty  of  being  betrayed  by  illusory 
speculations.  This  general  revolution  of  the  human  mind  is  nearly 
accomplished.  We  have  only  to  complete  the  Positive  Philosophy 
by  bringing  Social  phenomena  within  its  comprehension,  and  after- 
ward consolidating  the  whole  into  one  body  of  homogeneous  doc- 
trine. The  marked  preference  which  almost  all  minds,  from  the 
highest  to  the  commonest,  accord  to  positive  knowledge  over 
vague  and  mystical  conceptions,  is  a  pledge  of  what  the  recep- 
tion of  this  philosophy  will  be  when  it  has  acquired  the  only  quality 
that  it  now  wants — a  character  of  due  generality.  When  it  has 
become  complete,  its  supremacy  will  take  place  spontaneously, 
and  will  re-establish  order  throughout  society.     There  is,  at  près- 
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ent,  no  conflict  but  between  the  theological  and  the  metaphysical 
philosophies  They  are  contending  for  the  task  of  reorganizing 
society  ;  bu  j  it  is  a  work  too  mighty  for  either  of  them.  The 
positive  philosophy  has  hitherto  intervened  only  to  examine  both, 
and  both  are  abundantly  discredited  by  the  process.  It  is  time 
now  to  be  doing  something  more  effective,  without  wasting  our 
forces  in  needless  controversy.  It  is  time  to  complete  the  vast 
intellectual  operation  begun  by  Bacon,  Descartes,  and  Galileo,  by 
constructing  the  system  of  general  ideas  which  must  henceforth 
prevail  among  the  human  race.  This  is  the  way  to  put  an  end  to 
the  revolutionary  crisis  which  is  tormenting  the  civilized  nations  of 
the  world. 

Leaving  these  four  points  of  advantage,  we  must  attend  to  one 
precautionary  reflection. 

Because  it  is  proposed  to  consolidate  the  whole  of 
our  acquired  knowledge  into  one  body  of  homogeneous  auction  to  a  It 
doctrine,  it  must  not  be  supposed  that  we  are  going  to  gle  law* 
study  this  vast  variety  as  proceeding^  from  a  single  principle,  and 
as  subjected  to  a  single  law.  There  is  something  so  chimerical  in 
attempts  at  universal  explanation  by  a  single  law,  that  it  may  be 
as  well  to  secure  this  Work  at  once  from  any  imputation  of  the  kind, 
though  its  development  will  show  how  undeserved  such  an  imputa- 
tion would  be.  Our  intellectual  resources  are  too  narrow,  and  the 
universe  is  too  complex,  to  leave  any  hope  that  it  will  ever  be  within 
our  power  to  carry  scientific  perfection  to  its  last  degree  of  simpli- 
city. Moreover,  it  appears  as  if  the  value  of  such  an  attainment, 
supposing  it  possible,  were  greatly  overrated.  The  only  way,  for 
instance,  in  which  we  could  achieve  the  business,  would  be  by  con- 
necting all  natural  phenomena  with  the  most  general  law  we  know 
— which  is  that  of  gravitation,  by  which  astronomical  phenomena 
are  already  connected  with  a  portion  of  terrestrial  physics.  La- 
place has  indicated  that  chemical  phenomena  may  be  regarded  as 
simple  atomic  effects  of  the  Newtonian  attraction,  modified  by  the 
form  and  mutual  position  of  the  atoms.  But  supposing  this  view 
proveable  (which  it  can  not  be  while  we  are  without  data  about  the 
constitution  of  bodies),  the  difficulty  of  its  application  would  doubt- 
less be  found  so  great  that  we  must  still  maintain  the  existing 
division  between  astronomy  and  chemistry,  with  the  difference  that 
we  now  regard  as  natural  that  division  which  we  should  then  call 
artificial.  Laplace  himself  presented  his  idea  only  as  a  philosophic 
device,  incapable  of  exercising  any  useful  influence  over  the  prog- 
ress of  chemical  science.  Moreover,  supposing  this  insuperable 
difficulty  overcome,  we  should  be  no  nearer  to  scientific  unity,  since 
we  then  should  still  have  to  connect  the  whole  of  physiological  phe- 
nomena with  the  same  law,  which  certainly  would  not  be  the  least 
difficult  part  of  the  enterprise.  Yet,  all  things  considered,  the 
hypothesis  we  have  glanced  at  would  be  the  most  favorable  to  the 
desired  unity. 

The  consideration  of  all  phenomena  as  referable  to  a  single  ori* 
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gin  is  by  no  means  necessary  to  the  systematic  formation  of  science, 
any  more  than  to  the  realization  of  the  great  and  happy  conse- 
quences that  we  anticipate  from  the  positive  philosophy.  The  only 
necessary  unity  is  that  of  Method,  which  is  already  in  great  part 
established.  As  for  the  doctrine,  it  need  not  be  one  ;  it  is  enough 
that  it  be  homogeneous.  It  is,  then,  under  the  double  aspect  of 
unity  of  method  and  homogeneousness  of  doctrine  that  we  shall 
consider  the  different  classes  of  positive  theories  in  this  work. 
While  pursuing  the  philosophical  aim  of  all  science,  the  lessening 
of  the  number  of  general  laws  requisite  for  the  explanation  of 
natural  phenomena,  we  shall  regard  as  presumptuous  every  attempt, 
in  all  future  time,  to  reduce  them  rigorously  to  one. 

Having  thus  endeavored  to  determine  the  spirit  and  influence  of 
the  Positive  Philosophy,  and  to  mark  the  goal  of  our  labors,  we 
have  now  to  proceed  t<>  the  exposition  of  the  system;  that  is,  to 
the  determination  of  the  universal,  or  encyclopaedic  order,  which 
must  regulate  the  different  classes  of  natural  phenomena,  and  con- 
sequently the  corresponding  positive  sciences. 


CHAPTER  II. 

VIEW  OK  THE  HIERARCHY  OF  THE  POSITIVE  SCIENCES. 

In  proceeding  to  oiler  a  Classification  of  the  Sciences,  we  must 
leave  on  one  side  all  others  that  have  as  yet  been  at- 
posed  ciaaeiflc*-  tempted.  Such  scales  as  those  of  Bacon  and  D'Alem- 
t1on8"  bert  are  constructed  upon  an  arbitrary  division  of  the 

faculties  of  the  mind  ;  whereas,  our  principal  faculties  are  often 
engaged  at  the  same  time  in  any  scientific  pursuit.  As  for  other 
classifications,  they  have  failed,  through  one  fault  or  another,  to 
command  assent:  so  that  there  are  almost  as  many  schemes  as 
there  are  individuals  to  propose  them.  The  failure  has  been  so 
conspicuous,  that  the  beat  minds  feel  a  prejudice  against  this  kind 
of  enterprise,  in  any  shape. 

Now,  what  is  the  reason  of  this  ? — For  one  reason,  the  distribu- 
tion of  the  sciences,  having  become  a  somewhat  discredited  task, 
has  of  late  been  undertaken  chiefly  by  persons  who  have  no  sound 
knowledge  of  any  science  at  all.  A  more  important  and  less  per- 
sonal reason,  however,  is  the  want  of  homogeneousness  in  the  dif- 
ferent parts  of  the  intellectual  system, — some  having  successively 
become  positive,  while  others  remain  theological  or  metaphysical. 
Among  such  incoherent  materials,  classification  is  of  course  impos- 
sible. Every  attempt  at  a  distribution  has  failed  from  this  cause, 
without  the  distributor  being  able  to  see  why: — without  his  dis- 
covering that  a  radical  contrariety  existed  between  the  materials 
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he  was  endeavoring  to  combine.  The  fact  was  clear  enough,  if  it 
had  but  been  understood,  that  the  enterprise  was  premature  ;  and 
that  it  was  useless  to  undertake  it  till  our  principal  scientific  con- 
ceptions should  all  have  become  positive.  The  preceding  chapter 
seems  to  show  that  this  indispensable  condition  may  now  be  con- 
sidered fulfilled  :  and  thus  the  time  has  arrived  for  laying  down  a 
sound  and  durable  system  of  scientific  order. 

We  may  derive  encouragement  from  the  example  set  by  recent 
botanists  and  zoologists,  whose  philosophical  labors  have  exhibited 
the  true  principle  of  classification  ;  viz.,  that  the  classification  must  x 
proceed  -from  the  study  of  the  things  to  be  classified,  and  must  by  \ 
no  means  be  determined  by  à  priori  considerations.  The  real 
affinities  and  natural  connections  presented  by  objects  being  allowed 
to  determine  their  order,  the  classification  itself  becomes  the  ex- 
pression of  the  most  general  fact.  And  thus  does  the  positive 
method  apply  to  the  question  of  classification  itself,  as  well  as  to 
the  objects  included  under  it.  It  follows  that  the  mu-  T^io  princi|)le  of 
tual  dependence  of  the  sciences, — a  dependence  result-  c°  Nation. 
ing  from  that  of  the  corresponding  phenomena, — must  determine 
the  arrangement  of  the  system  of  human  knowledge.  Before  pro- 
ceeding to  investigate  this  mutual  dependence,  we  have  only  to 
ascertain  the  real  bounds  of  the  classification  proposed  :  in  other 
words,  to  settle  what  we  mean  by  human  knowledge,  as  the  subject 
of  this  work. 

The  field  of  human  labor  is  either  speculation  or  Boundaries  of 
action  :  and  thus,  we  are  accustomed  to  divide  our  our  fidd- 
knowledge  into  the  theoretical  and  the  practical.  It  is  obvious 
that,  in  this  inquiry,  we  have  to  do  only  with  the  theoretical.  We 
are  not  going  to  treat  of  all  human  notions  whatever,  but  of  those 
fundamental  conceptions  of  the  different  orders  of  phenomena  which 
furnish  a  solid  basis  to  all  combinations,  and  are  not  founded  on 
any  antecedent  intellectual  system.  In  such  a  study,  speculation 
is  our  material,  and  not  the  application  of  it, — except  where  the 
application  may  happen  to  throw  back  light  on  its  speculative  ori- 
gin. This  is  probably  what  Bacon  meant  by  that  First  Philosophy 
which  he  declared  to  be  an  extract  from  the  whole  of  Science,  and 
which  has  been  so  differently  and  so  strangely  interpreted  by  his 
metaphysical  commentators. 

There  can  be  no  doubt  that  Man's  study  of  nature  must  furnish  V 
the  only  basis  of  his  action  upon  nature  ;  for  it  is  only  by  knowing  /\ 
the  laws  of  phenomena,  and  thus  being  able  to  foresee  them,  that 
we  can,  in  active  life,  set  them  to  modify  one  another  for  our 
advantage.  Our  direct  natural  x»)wcr  over  everything  about  us 
is  extremely  weak,  and  altogether  disproportioned  to  our  needs. 
Whenever  we  effect  anything  great,  it  is  through  a  knowledge  of 
natural  laws,  by  which  we  can  set  one  agent  to  work  upon  another, 
— even  very  weak  modifying  elements  producing  a  change  in  the 
results  of  a  large  aggregate  of  causes.  The  relation  of  scicucn  tc 
art  mav  be  summed  up  in  a  brief  expression  : 
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From  Science  comes  Prevision  :  from  Prevision  comes  Action. 

We  must  not,  however,  tail  into  the  error  of  our  time,  of  regard- 
ing Science  chiefly  as  a  basis  of  Art.  However  great  may  be  the 
services  rendered  to  Industry  by  science,  however  true  may  be  the 
saying  that  Knowledge  is  Power,  we  must  never  forget  that  the 
sciences  have  a  higher  destination  still  ;  and  not  only  higher,  but 
more  direct — that  of  satisfying  the  craving  of  our  understanding  to 
know  the  laws  of  phenomena.  To  feel  how  deep  and  urgent  this 
need  is,  we  have  only  to  consider  for  a  moment  the  physiologieal 
effects  of  consternation,  and  to  remember  that  the  most  terrible 
sensation  we  are  capable  of,  is  that  which  we  experience  when  any 
phenomenon  seems  to  arise  in  violation  of  the  familiar  laws  of 
nature.  This  need  of  disposing  facts  in  a  comprehensible  order 
(which  is  tin1  proper  object  of  all  scientific  theories)  is  so  inherent 
in  our  organization,  that  if  we  could  not  satisfy  it  by  positive  con- 
ceptions, we  must  Inevitably  return  to  those  theological  and  meta- 
physical explanations  which  had  their  origin  in  this  very  fact  of 
human  nature.  It  is  this  original  tendency  which  acts  as  a  pre- 
servative, in  the  minds  of  men  of  science,  against  the  narrowness 
and  incompleteness  which  the  practical  habits  of  our  age  are  apt  to 
produce.  \i  is  through  this  that  we  are  able  to  maintain  just  and 
noble  ideas  of  the  importance  and  destination  of  the  sciences  ;  and 
it*  it  were  not  thus,  the  human  understanding  would  soon,  as  Con- 
dorcet  has  observed,  come  to  a  stand,  even  as  to  the  practical 
applications  for  the  sake  of  which  higher  things  had  been  sacrificed  ; 
for,  if  the  arts  flow  from  science,  the  neglect  of  science  must  destroy 
the  consequent  arts.  Some  of  the  most  important  arts  are  derived 
from  speculations  pursued  during  long  ages  with  a  purely  scientific 
intention.  For  instance,  the  ancient  Greek  geometers  delighted 
themselves  with  beautiful  speculations  on  Conic  Sections  ;  those 
speculations  wrought,  after  a  long  series  of  generations,  the  renova- 
tion of  astronomy  ;  and  out  of  this  has  the  art  of  navigation  attained 
a  perfection  which  it  never  could  have  reached  otherwise  than 
through  the  speculative  labors  of  Archimedes  and  Apollonius  :  so 
that,  to  use  Condorcet's  illustration,  "  the  sailor  who  is  preserved 
from  shipwreck  by  the  exact  observation  of  the  longitude,  owes  his 
life  to  a  theory  conceived  two  thousand  years  before  by  men  of 
genius  who  had  in  view  simply  geometrical  speculations." 

Our  business,  it  is  clear,  is  with  theoretical  researches,  letting- 
alone  their  practical  application  altogether.  Though  we  may  con- 
ceive of  a  course  of  study  which  should  unite  the  generalities  of 
speculation  and  application,  the  time  is  not  come  for  it.  To  say 
nothing  of  its  vast  extent,  it  would  require  preliminary  achieve- 
ments which  have  not  yet  been  attempted.  We  must  first  be  iL 
possession  of  appropriate  Special  conceptions,  formed  according  to 
scientific  theories  ;  and  for  these  we  have  yet  to  wait.  Meantime, 
an  intermediate  class  is  rising  up,  whose  particular  destination  is- 
to  organize  the  relation  of  theory  and  practice  ;  such  as  the  engi- 
neers, who  do  not  laboi   in  the  advancement  of  science,  but  who 
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study  it  in  its  existing  state,  to  apply  it  to  practical  purposes. 
Such  classes  are  furnishing  us  with  the  elements  of  a  future  body 
of  doctrine  on  the  theories  of  the  different  arts.  Already,  Monge, 
in  his  view  of  descriptive  geometry,  has  given  us  a  general  theory 
of  the  arts  of  construction.  But  we  have  as  yet  only  a  few  scat- 
tered instances  of  this  nature.  The  time  will  come  when  out  of 
such  results,  a  department  of  Positive  philosophy  may  arise  ;  but 
it  will  be  in  a  distant  future.  If  we  remember  that  several  sciences 
are  implicated  in  every  important  art, — that,  for  instance,  a  true 
theory  of  Agriculture  requires  a  combination  of  physiological, 
chemical,  mechanical,  and  even  astronomical  and  mathematical  sci- 
ence,— it  will  be  evident  that  true  theories  of  the  arts  must  wait 
for  a  large  and  equable  development  of  these  constituent  sciences. 

One  more  preliminary  remark  occurs,  before  we  finish  the  pre- 
scription of  our  limits, — the  ascertainment  of  our  field  of  inquiry. 
We  must  distinguish  between  the  two  classes  of  Natural  science  ^ 
— the  abstract  or  general,  which  have  for  their  object 
the  discovery  of  the  laws  which  regulate  phenomena  in  e.S™01 8C1" 
all  conceivable  cases  :  and  the  concrete,  particular,  or 
descriptive,  which  are  sometimes  called  Natural  sci-  Sj0""616  8ci" 
ences  in  a  restricted  sense,  whose  function  it  is  to 
apply  these  laws  to  the  actual  history  of  existing  beings.  The  first 
are  fundamental  ;  and  our  business  is  with  them  alone,  as  the  sec- 
ond are  derived,  and  however  important,  not  rising  into  the  rank 
of  our  subjects  of  contemplation.  We  shall  treat  of  physiology, 
but  not  of  botany  and  zoology,  which  are  derived  from  it.  We 
shall  treat  of  chemistry,  but  not  of  mineralogy,  which  is  secondary 
to  it. — We  may  say  of  Concrete  Physics,  as  these  secondary  sci- 
ences are  called,  the  same  thing  that  we  said  of  theories  of  the 
arts, — that  they  require  a  preliminary  knowledge  of  several  sci- 
ences, and  an  advance  of  those  sciences  not  yet  achieved  ;  so  that, 
if  there  were  no  other  reason,  we  must  leave  these  secondary  classes 
alone.  At  a  future  time  Concrete  Physics  will  have  made  progress, 
according  to  the  development  of  Abstract  Physics,  and  will  afford 
a  mass  o?  less  incoherent  materials  than  those  which  it  now  pre- 
sents. At  present,  too  few  of  the  students  of  these  secondary  sci- 
ences appear  to  be  even  aware  that  a  due  acquaintance  with  the 
primary  sciences  is  requisite  to  all  successful  prosecution'  of  their 
own. 

We  have  now  considered, 

First,  that  science  being  composed  of  speculative  knowledge 
and  of  practical  knowledge,  we  have  to  deal  only  with  the  first  ; 
and 

Second,  that  theoretical  knowledge,  or  science  properly  so  called, 
being  divided  into  general  and  particular,  or  abstract  and  concrete 
science,  we  have  again  to  deal  only  with  the  first. 

Being  thus  in  possession  of  our  proper  subject,  duly  prescribed, 
we  may  proceed  to  the  ascertainment  of  the  true  order  of  the  fun 
darwmtal  sciences. 
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Difficulty  of  cil»       Tliis  classification  of  the  sciences  is  not  so  easy  a 
Bitication.  matter  as  it  may  appear.     However  natural  it  maybe, 

it  will  always  involve  something,  if  not  arbitrary,  at  least  artificial; 
and  in  so  far,  it  will  always  involve  imperfection.  It  is  impossible 
to  fulfil,  quite  rigorously,  the  object  of  presenting  the  sciences  in 
their  natural  connection,  and  according  to  their  mutual  dependence, 
so  as  to  avoid  the  smallest  danger  of  being  involved  in  a  vicious 
circle.  It  is  easy  to  show  why. 
Hietoricni  m,i  Eyery  science  may  be  exhibited  under  two  methods 
dojrmntic  or  procedures,  the  Historical  and  the  Dogmatic.  These 
are  wholly  distinct  from  each  other,  and  any  other 
method  can  be  nothing  but  some  combination  of  these  two.  By 
the  first  method  knowledge  is  presented  in  the  same  order  in  which 
it  was  actually  obtained  by  the  human  mind,  together  with  the  way 
in  which  it  was  obtained.  By  the  Becond,  the  system  of  ideas  is 
presented  as  it  [night  be  conceived  of  at  this  day,  by  a  mind  which, 
duly  prepared  and  placed  at  the  right  point  of  view,  should  begin 
to  reconstitute  the  science  as  a  whole.  A  DOW  science  must  be 
pursued  historically,  the  only  thing  to  be  done  being  to  study  in 
chronological  order  the  different  works  which  have  contributed  to 
the  progress  of  the  science.  Bnt  when  such  materials  have  become 
recast  to  form  a  general  system,  to  meet  the  demand  for  a  more 
natural  logical  order,  it  i>  because  the  Bcience  is  too  far  advanced 
for  the  historical  order  to  be  practicable  or  suitable!  The  more 
discoveries  are  made,  the  greater  becomes  the  labor  of  tin;  histor- 
ical method  of  study,  and  the  more  effectual  the  dogmatic,  because 
the  new  conceptions  bring  forward  the  earlier  ones  in  a  fresh  light. 
Thus,  the  education  of  an  ancient  geometer  consisted  simply  in 
the  study,  in  their  due  order,  of  the  very  small  number  of  original 
treatises  then  existing  on  the  different  parts  of  geometry.  The 
writings  of  Archimedes  and  Apollonius  were,  in  fact,  about  all. 
On  the  contrary,  a  modern  geometer  commonly  finishes  his  educa- 
tion without  having  read  a  single  original  work  dating  further  back 
than  the  most  recent  discoveries,  which  can  not  be  known  by  any 
other  means.  Thus  the  Dogmatic  Method  is  for  ever  superseding 
the  Historical,  as  we  advance  to  a  higher  position  in  science.  If 
every  mind  had  to  pass  through  all  the  stages  that  every  prede- 
cessor in  the  study  had  gone  through,  it  is  clear  that,  however  easy 
it  is  to  learn  rather  than  invent,  it  would  be  impossible  to  effect 
the  purpose  of  education, — to  place  the  student  on  the  vantage- 
ground  gained  by  the  labors  of  all  the  men  who  have  gone  before. 
By  the  dogmatic  method  this  is  done,  even  though  the  living  stu- 
dent may  have  only  an  ordinary  intellect,  and  the  dead  may  have 
been  men  of  lofty  genius.  By  the  dogmatic  method  therefore  must 
every  advanced  science  be  attained,  w^ith  so  much  of  the  historical 
combined  with  it  as  is  rendered  necessary  by  discoveries  too  recent 
to  be  studied  elsewhere  than  in  their  own  records.  The  only  ob- 
jection to  the  preference  of  the  Dogmatic  method  is  that  it  doefr 
not  show  how  the  science  was  attained  ;  but  a  moment's  reflection 
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will  show  that  this  is  the  case  also  with  the  Historical  method. 
To  pursue  a  science  historically  is  quite  a  different  thing  from 
learning  the  history  of  its  progress.  This  last  pertains  to  the  study 
of  human  history,  as  we  shall  see  when  we  reach  the  final  division 
of  this  work.  It  is  true  that  a  science  can  not  be  completely  under- 
stood without  a  knowledge  of  how  it  arose  ;  and  again,  a  dogmatic 
.knowledge  of  any  science  is  necessary  to  an  understanding  of  its 
history  ;  and  therefore  we  shall  notice,  in  treating  of  the  funda- 
mental  sciences,  the  incidents  of  their  origin,  when  distinct  and 
illustrative  ;  and  we  shall  use  their  history,  in  a  scientific  sense,  in 
our  treatment  of  Social  Physics  ;  but  the  historical  study,  import- 
ant, even  essential,  as  it  is,  remains  entirely  distinct  from  the 
proper  dogmatic  study  of  science.  These  considerations,  in  this 
place,  tend  to  define  more  precisely  the  spirit  of  our  course  of  in- 
quiry, while  they  more  exactly  determine  the  conditions  under 
which  we  may  hope  to  succeed  in  the  construction  of  a  true  scale 
of  the  aggregate  fundamental  sciences.  Great  confusion  would 
arise  from  any  attempt  to  adhere  strictly  to  historical  order  in  our 
exposition  of  the  sciences,  for  they  have  not  all  advanced  at  the 
same  rate  ;  and  we  must  be  for  ever  borrowing  from  each  some  fact 
to  illustrate  another,  without  regard  to  priority  of  origin.  Thus, 
it  is  clear  that,  in  the  system  of  the  sciences,  astronomy  must  come 
before  physics,  properly  so  called  :  and  yet,  several  branches  of 
physics,  above  all,  optics,  are  indispensable  to  the  complete  exposi- 
tion of  astronomy.  Minor  defects,  if  inevitable,  can  not  invalidate 
&  classification  which,  on  the  whole,  fulfils  the  principal  conditions 
of  the  case.  They  belong  to  what  is  essentially  artificial  in  our 
•division  of  intellectual  labor.  In  the  main,  however,  our  classifica- 
tion agrees  with  the  history  of  science  ;  the  more  general  and 
simple  sciences  actually  occurring  first  and  advancing  best  in  hu- 
man history,  and  being  followed  by  the  more  complex  and  restrict- 
ed, though  all  were,  since  the  earliest  times,  enlarging  simultane- 
ously. 

A  simple  mathematical  illustration  will  precisely  represent  the 
difficulty  of  the  question  we  have  to  resolve,  while  it  will  sum  up 
the  preliminary  considerations  we  have  just  concluded. 

We  propose  to  classify  the  fundamental  sciences.  They  are  six, 
as  we  shall  soon  see.  We  can  not  make  them  less  ;  and  most  sci- 
entific men  would  reckon  them  as  more.  Six  objects  admit  of  720 
different  dispositions,  or,  in  popular  language,  changes.  Thus  we 
have  to  choose  the  one  right  order  (and  there  can  be  but  one  right) 
out  of  720  possible  ones.  Very  few  of  these  have  ever  been  pro- 
posed ;  yet  we  might  venture  to  say  that  there  is  probably  not  one 
in  favor  of  which  some  plausible  reason  might  not  be  assigned  ;  for 
we  see  the  wildest  divergences  among  the  schemes  which  have 
been  proposed, — the  sciences  which  are  placed  by  some  at  the  head 
of  the  scale  being  sent  by  others  to  the  further  extremity.  Our 
problem  is,  then,  to  find  the  one  rational  order,  among  a  host  of 
posvoble  systems. 


44  POSITIVE   PHILOSOPHY. 

True  principle  Now  we  must  remember  that  we  have  to  look  for  the 
t.i  clarification,  principle  of  classification  in  the  comparison  of  the  dif- 
ferent orders  of  phenomena,  through  which  Science  discovers  the 
laws  which  are  her  object.  What  we  have  to  determine  is  the 
real  dependence  of  scientific  studies.  Now,  thi&  dependence  can 
result  only  from  that  of  the  corresponding  phenomena.  All  ob- 
servable phenomena  may  be  included  within  a  very  few  natural 
categories,  so  arranged  as  that  the  study  of  each  category  may  be 
grounded  on  the  principal  laws  of  the  preceding,  and  serve  as  the 
basis  of  the  next  ensuing.  This  order  is  determined  by  the  degree 
Générant-  °^  simplicity,  or,  what  comes  to  the  same  thing,  of 
generality  of  their  phenomena.  Hence  results  their 
Dependence.  successive  dependence,  and  the  greater  or  lesser  facility 
for  being  studied. 

It  is  clear,  à  priori,  that  the  most  simple  phenomena  must  be 
the  most  general  ;  for  whatever  is  observed  in  the  greatest  number 
of  cases  is  of  course  the  most  disengaged  from  the  incidents  of 
particular  cases.  We  must  begin  then  with  the  study  of  the  most 
general  or  simple  phenomena,  going  on  successively  to  the  more 
particular  or  complex.  This  must  be  the  most  methodical  way,  for 
this  order  of  generality  or  simplicity  fixes  the  degree  of  facility  in 
the  study  of  phenomena,  while  it  determines  the  necessary  connec- 
tion of  the  sciences  by  the  successive  dependence  of  their  phenom- 
ena. It  is  worthy  of  remark  in  this  place  that  the  most  general 
and  simple  phenomena  are  the  furthest  removed  from  Man's  ordi- 
nary sphere,  and  must  thereby  be  studied  in  a  calmer  and  more 
rational  frame  of  mind  than  those  in  which  he  is  more  nearly  im- 
plicated ;  and  this  constitutes  a  new  ground  for  the  corresponding 
sciences  being  developed  more  rapidly. 

We  have  now  obtained  our  rule.  Next  we  proceed  to  our  clas- 
sification. 

We  are  first  struck  by  the  clear  division  of  all  natu- 
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organic  phe-  ral  phenomena  into  two  classes — of  inorganic  and  of 
organic  bodies.  The  organized  are  evidently,  in  fact, 
more  complex  and  less  general  than  the  inorganic,  and  depend 
upon  them,  instead  of  being  depended  on  by  them.  Therefore  it  is 
that  physiological  study  should  begin  with  inorganic  phenomena  ; 
since  the  organic  include  all  the  qualities  belonging  to  them,  with 
a  special  order  added,  viz.,  the  vital  phenomena,  which  belong  to 
organization.  We  have  not  to  investigate  the  nature  of  either; 
for  the  positive  philosophy  does  not  inquire  into  natures.  Whether 
their  natures  be  supposed  different  or  the  same,  it  is  evidently 
necessary  to  separate  the  two  studies  of  inorganic  matter  and  of 
living  bodies.  Our  classification  will  stand  through  any  future 
decision  as  to  the  way  in  which  living  bodies  are  to  be  regarded  ; 
for,  on  any  supposition,  the  general  laws  of  inorganic  physics  must 
be  established  before  we  can  proceed  with  success  to  the  examina- 
tion of  a  dependent  class  of  phenomena. 
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Each  of  these  great  halves  of  natural  philosophy  has 
subdivisions.     Inorganic  physics  must,  in  accordance    '  lN0BOANia 
with  our  rule  of  generality  and  the  order  of  dependence  of  phenom- 
ena, be  divided  into  two  sections — of  celestial  and  ter- 
restrial phenomena.     Thus  we  have  Astronomy,  geo-    '    8tronomy- 
metrical  and  mechanical,  and  Terrestrial  Physics.     The  necessity 
of  this  division  is  exactly  the  same  as  in  the  former  case. 

Astronomical  phenomena  are  the  most  general,  simple,  and 
abstract  of  all  ;  and  therefore  the  study  of  natural  philosophy  must 
clearly  begin  with  them.  They  are  themselves  independent,  while 
the  laws  to  which  they  are  subject  influence  all  others  whatsoever. 
The  general  effects  of  gravitation  preponderate,  in  all  terrestrial 
phenomena,  over  all  effects  which  may  be  peculiar  to  them,  and 
modify  the  original  ones.  It  follows  that  the  analysis  of  the  sim- 
plest terrestrial  phenomenon,  not  only  chemical,  but  even  purely 
mechanical,  presents  a  greater  complication  than  the  most  com- 
pound astronomical  phenomenon.  The  most  difficult  astronomical 
question  involves  less  intricacy  than  the  simple  movement  of  even 
a  solid  body,  when  the  determining  circumstances  are  to  be  com- 
puted. Thus  we  see  that  we  must  separate  these  two  studies,  and 
proceed  to  the  second  only  through  the  first,  from  which  it  is 
derived. 

In  the  same  manner,  we  find  a  natural  division  of  Terrestrial 
Fhysics  into  two,  according  as  we  regard  bodies  in  their  mechani- 
cal  or   their   chemical    character.      Hence   we   have  . 
Physics,  properly  so  called,  and  Chemistry.     Again,    '     ya 
the  second  class  must  be  studied  through,  the  first. 
Chemical  phenomena  are  more  complicated  than  mechanical,  and 
depend  upon  them,  without  influencing  them  in  return.     Every  one 
knows  that  all  chemical  action  is  first  submitted  to  the  influence  of 
weight,  heat,  electricity,  etc.,  and   presents  moreover  something 
which  modifies  all  these.     Thus,  while  it  follows  Physics,  it  pre- 
sents itself  as  a  distinct  science. 

Such  are  the  divisions  of  the   sciences   relating   to  inorganic 
matter.      An  analogous  division   arises  in  the  other 
half  of  Natural  Philosophy — the  science  of  organized 
bodies. 

Here  we  find  ourselves  presented  with  two  orders  of  phenom 
ena  ;  those  which  relate  to  the  individual,  and  those  which  relate 
to  the  species,  especially  when  it  is  gregarious.     With  regard  to 
Man,  especially,  this  distinction  is  fundamental.     The  last  order 
of  phenomena  is  evidently  dependent  on  the  first,  and  is  more  com- 
plex.    Hence  we  have  two  great  sections  in  organic  physics — 
Physiology,  properly  so  called,  and  Social  Physics,  '    <     ' . 
which  is  dependent  on  it.     In  all  Social  phenomena  we 
perceive  the  working  of  the  physiological  laws  of  the 
individual  ;  and  moreover  something  which  modifies  their  effects, 
and  which  belongs  to  the  influence  of  individuals  over  each  other 
— singularly  complicated  in  the  case  of  the  human  race  by  the 
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influence  of  generations  on  their  successors.  Thus  it  is  clear  that 
our  social  science  must  issue  from  that  which  relates  to  the  life  of 
the  individual.  On  the  other  hand,  there  is  no  occasion  to  sup- 
pose, as  some  eminent  physiologists  have  done,  that  Social  Physics 
is  only  an  appendage  to  physiology.  The  phenomena  of  the  two 
are  not  identical,  though  they  are  homogeneous  ;  and  it  is  of  high 
importance  to  hold  the  two  sciences  separate.  As  social  conditions 
modify  the  operation  of  physiological  laws,  Social  Physics  must 
have  a  set  of  observations  of  its  own. 

It  would  be  easy  to  make  the  divisions  of  the  Organic  half  of 
Science  correspond  witli  those  of  the  Inorganic,  by  dividing  phys- 
ology  into  vegetable  and  animal,  according  to  popular  custom. 
But  this  distinction,  however  important  in  Concrete  Physics  (in 
that  secondary  and  special  class  of  studies  before  declared  to  be 
inappropriate  to  this  work),  hardly  extends  into  those  Abstract 
Physics  with  which  we  have  to  do.  Vegetables  and  animals  come 
alike  under  our  notice,  when  our  object  is  to  learn  the  general  laws 
of  life — that  is.  to  study  physiology.  To  say  nothing  of  the  fact 
that  the  distinction  grows  ever  fainter  and  more  dubious  with  new 
discoveries,  it  bean  no  relation  to  our  plan  of  research  ;  and  we 
shall  therefore  consider  that  there  is  only  one  division  in  the  sci- 
ence of  organized  bodies. 

Fiv,.  N  tm.  1Sli.  Thus  we  have  before  us  Five  fundamental  Sciences 
in  successive  dependence — Astronomy,  Physics,  Chem- 
istry. Physiology,  and  finally  Social  Physics.  The  first  considers 
the  most  general,  simple,  abstract,  and  remote  phenomena  known 
to  us,  and  those  which  affect  all  others  without  being  affected  by 
them.  The  last  considers  the  most  particular,  compound,  concrete 
phenomena,  and  those  which  are  the  most  interesting  to  Man. 
Between  these  two,  the  degrees  of  speciality,  of  complexity,  and 
individuality,  are  in  regular  proportion  to  the  place  of  the  respec- 
tive sciences  in  the  scale  exhibited.  This — casting  out  everything 
_  .   __.  .        arbitrary — we  must  regard  as  the  true  filiation  of  the 
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sciences  ;  and  in  it  we  find  the  plan  ot  this  work. 
As  we  proceed,  we  shall  find  that  the  same  principle 
Fii^onoftimr  wnicn  gives  ^^g  order  to  the  whole  body  ot  science 

arranges  the  parts  of  each  science  ;  and  its  soundness 
will  therefore  be  freshly  attested  as  often  as  it  presents  itself  afresh. 
There  is  no  refusing  a  principle  which  distributes  the  interior  of 
each  science  after  the  same  method  with  the  aggregate  sciences. 
But  this  is  not  the  place  in  which  to  do  more  than  indicate  what 
we  shall  contemplate  more  closely  hereafter.  We  must  now  rapidly 
review  some  of  the  leading  properties  of  the  hierarchy  of  science 
that  has  been  disclosed. 
corroborations.       This  gradation  is  in  essential  conformity  with  the 

order  which  has  spontaneously  taken  place  among  the 
tion^oiid.w*lfithaR  branches  of  natural  philosophy,  when  pursued  sepa- 
nreorMirac10'  ratei7>  and  without  any  purpose  of  establishing  such 

order.     Such  an  accordance  is  a  strong  presumption 
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that  the  arrangement  is  natural.  Again,  it  coincides  with  the 
actual  development  of  natural  philosophy.  If  no  leading  science 
can  be  effectually  pursued  otherwise  than  through  those  which  pre- 
cede it  in  the  scale,  it  is  evident  that  no  vast  development  of  any 
science  could  take  place  prior  to  the  great  astronomical  discove- 
ries to  which  we  owe  the  impulse  given  to  the  whole.  The  pro- 
gression may  since  have  been  simultaneous  ;  but  it  has  taken  place 
in  the  order  we  have  recognised. 

This  consideration  is  so  important  that  it  is  difficult  2  SolvP8  hetero. 
to  understand  without  it  the  history  of  the  human  mind.  g^<  ousmss. 
The  general  law  which  governs  this  history,  as  we  have  already 
seen,  can  not  be  verified,  unless  we  combine  it  with  the  scientific 
gradation  just  laid  down  :  for  it  is  according  to  this  gradation  that 
the  different  human  theories  have  attained  in  succession  the  theo- 
logical state,  the  metaphysical,  and  finally  the  positive.  If  we  do 
not  bear  in  mind  the  law  which  governs  progression,  we  shall  en- 
counter insurmountable  difficulties  ;  for  it  is  clear  that  the  theologi- 
cal or  metaphysical  state  of  some  fundamental  theories  must  have 
temporarily  coincided  with  the  positive  state  of  others  which  pre- 
cede them  in  our  established  gradation,  and  actually  have  at  times 
coincided  with  them  ;  and  this  must  involve  the  law  itself  in  an  ob- 
scurity which  can  be  cleared  up  only  by  the  classification  we  have 
proposed. 

Again,  this  classification  marks,  with  precision,  the 
relative  perfection  of  the  different  sciences,  which  con-  perfection  m  sci- 
sists  in  the  degree  of  precision  of  knowledge,  and  in  ences' 
the  relation  of  its  different  branches.  It  is  easy  to  see  that  the 
more  general,  simple,  and  abstract  any  phenomena  are,  the  less  they 
depend  on  others,  and  the  more  precise  they  are  in  themselves,  and 
the  more  clear  in  their  relations  with  each  other.  Thus,  organic 
phenomena  are  less  exact  and  systematic  than  inorganic  ;  and  of 
these  again  terrestrial  are  less  exact  and  systematic  than  those  of 
astronomy.  This  fact  is  completely  accounted  for  by  the  gradation 
we  have  laid  down  ;  and  we  shall  see  as  we  proceed,  that  the  pos- 
sibility of  applying  mathematical  analysis  to  the  study  of  phenom- 
ena is  exactly  in  proportion  to  the  rank  which  they  hold  in  the 
scale  of  the  whole. 

There  is  one  liability  to  be  guarded  against,  which  D0frCt8nrPinu8, 
we  may  mention  here.  We  must  beware  of  confound-  not  iu  science, 
ing  the  degree  of  precision  which  we  are  able  to  attain  in  regard 
to  any  science,  with  the  certainty  of  the  science  itself.  The  cer- 
tainty of  science,  and  our  precision  in  the  knowledge  of  it,  are  two 
very  different  things,  which  have  been  too  often  confounded  ;  and 
ore  so  still,  though  less  than  formerly.  A  very  absurd  proposition 
may  be  very  precise  ;  as  if  we  should  say,  for  instance,  that  the 
sum  of  the  angles  of  a  triangle  is  equal  to  three  right  angles  ;  and 
a  very  certain  proposition  may  be  wanting  in  precision  in  our  state- 
ment of  it;  as,  for  instance,  when  we  assert  that  every  man  will 
die.     If  the  different  sciences  offer  to  us  a  varying  degree  of  pre 
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ciêion,  it  is  from  no  want  of  certainty  in  themselves,  but  of  our 
mastery  of  their  phenomena. 

4.  Effect  on  Ed-  The  most  interesting  property  of  our  formula  of  gra- 
uction.  dation  is  its  effect  on  education,  both  general  and  sci- 

entific. This  is  its  direct  and  unquestionable  result.  It  will  be 
more  and  more  evident  as  we  proceed,  that  no  science  can  be  effec- 
tually pursued  without  the  preparation  of  a  competent  knowledge 
of  the  anterior  sciences  on  which  it  depends.  Physical  philoso- 
phers can  not  understand  Physics  without  at  least  a  general  knowl- 
edge of  Astronomy  ;  nor  Chemists,  without  Physics  and  Astrono- 
my ;  nor  Physiologists,  without  Chemistry,  Physics,  and  Astrono- 
my ;  nor,  above  all,  the  students  of  Social  philosophy,  without  a 
general  knowledge  of  all  the  anterior  sciences.  As  such  conditions 
axe,  as  yet,  rarely  fulfilled,  and  as  no  organization  exists  for  their 
fulfilment,  there  is  among  us,  in  fact,  no  rational  scientific  educa- 
tion. To  this  may  be  attributed,  in  great  part,  the  imperfection 
of  even  the  most  important  sciences  at  this  day.  If  the  fact  is  so 
in  regard  to  scientific  education,  it  is  no  less  striking  in  regard  to 
general  education.  Our  intellectual  system  can  not  be  renovated 
till  the  natural  sciences  are  studied  in  their  proper  order.  Even 
the  highest  understandings  are  apt  to  associate  their  ideas  accord- 
ing to  the  order  in  which  they  were  received  :  and  it  is  only  an  in- 
tellect here  and  there,  in  any  age,  which  in  its  utmost  vigor  can, 
like  Bacon,  Descartes,  and  Leibnitz,  make  a  clearance  in  their  field 
of  knowledge,  so  as  to  reconstruct  from  the  foundation  their  system 
of  ideas. 

tiffeat  „n  Men.-  Such  is  the  operation  of  our  great  law  upon  scientific 
0,1  education  through  its  effect  on  Doctrine.     We  can  not 

appreciate  it  duly  without  seeing  how  it  affects  Method. 

As  the  phenomena  which  are  homogeneous  have  been  classed 
under  one  science,  while  those  which  belong  to  other  sciences  are 
heterogeneous,  it  follows  that  the  Positive  Method  must  be  con- 
stantly modified  in  a  uniform  manner  in  the  r?uge  of  the  same 
fundamental  science,  and  will  undergo  modifications,  different  and 
more  and  more  compound,  in  passing  from  one  science  to  another. 
Thus,  under  the  scale  laid  down,  we  shall  meet  with  it  in  all  its 
varieties  ;  which  could  not  happen  if  we  were  to  adopt  a  scale  which 
should  not  fulfil  the  conditions  we  have  admitted.  This  is  an  all- 
important  consideration  ;  for  if,  as  we  have  already  seen,  we  can 
not  understand  the  positive  method  in  the  abstract,  but  only  by  its 
application,  it  is  clear  that  we  can  have  no  adequate  conception  of 
it  but  by  studying  it  in  it3  varieties  of  application.  No  one  science, 
however  well  chosen,  could  exhibit  it.  Though  the  Method  is  al- 
ways the  same,  its  procedure  is  varied.  For  instance,  it  should  be 
Observation  with  regard  to  one  kind  of  phenomena,  and  Experiment 
with  regard  to  another  ;  and  different  kinds  of  experiment,  accord- 
ing to  the  case.  In  the  same  way,  a  general  precept,  derived  from 
one  fundamental  science,  however  applicable  to  another,  must  have 
its  spirit  preserved  by  a  reference  to  its  origin  ;   as  in  the  case  of 
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the  theory  of  Classifications.  The  best  idea  of  the  Positive  Method 
would,  of  course,  be  obtained  by  the  study  of  the  most  primitive 
and  exalted  of  the  sciences,  if  we  were  confined  to  one;  but  this 
isolated  view  would  give  no  idea  of  its  capacity  of  application  to 
others  in  a  modified  form.  Each  science  has  its  own  proper  advan- 
tages ;  and  without  some  knowledge  of  them  all,  no  conception  can 
be  formed  of  the  power  of  the  Method. 

One  more  consideration  must  be  briefly  adverted  to.  orderly  study  of 
It  is  necessary,  not  only  to  have  a  general  knowledge  sciences- 
of  all  the  sciences,  but  to  study  them  in  their  order.  What  can 
come  of  a  study  of  complicated  phenomena,  if  the  student  have  not 
learned,  by  the  contemplation  of  the  simpler,  what  a  Law  is,  what 
it  is  to  Observe  ;  what  a  Positive  conception  is;  and  even  what  a 
chain  of  reasoning  is?  Yet  this  is  the  way  our  young  physiolo- 
gists proceed  every  day — plunging  into  the  study  of  living  bodies, 
without  any  other  preparation  than  a  knowledge  of  a  dead  language 
or  two,  or  at  most  a  superficial  acquaintance  with  Physics  and 
Chemistry,  acquired  without  any  philosophical  method,  or  reference 
to  any  true  point  of  departure  in  Natural  philosophy.  In  the  same 
way,  with  regard  to  Social  phenomena,  which  are  yet  more  compli- 
cated, what  can  be  effected  but  by  the  rectification  of  the  intellec- 
tual instrument,  through  an  adequate  study  of  the  range  of  anterior 
phenomena?  There  are  many  who  admit  this:  but  they  do  not 
see  how  to  set  about  the  work,  nor  understand  the  Method  itself, 
for  want  of  the  preparatory  stud}7;  and  thus,  the  admission  remains 
barren,  and  social  theories  abide  in  the  theological  or  metaphysical 
state,  in  spite  of  the  efforts  of  those  who  believe  themselves  posi- 
tive reformers. 

These,  then,  are  the  four  points  of  view  under  which  we  have 
recognised  the  importance  of  a  Rational  and  Positive  Classifi- 
cation. 

It  can  not  but  have  been  observed,  that  in  our  enu- 

,.  , ,  .  , ,  .  t     •  •  Mathematics. 

meration  of  the  sciences  there  is  a  prodigious  omission. 
We  have  said  nothing  of  Mathematical  science.  The  omission  was 
intentional  ;  and  the  reason  is  no  other  than  the  vast  importance 
of  mathematics.  This  science  will  be  the  first  of  which  we  shall 
treat.  Meantime,  in  order  not  to  omit  from  our  sketch  a  depart- 
ment so  prominent,  we  may  indicate  here  the  general  results  of  the 
study  we  are  about  to  enter  upon. 

In  the  present  state  of  our  knowledge,  we  must  re- 
gard Mathematics  less  as  a  constituent  part  of  natural       epar 
philosophy  than  as  having  been,  since  the  time  of  Descartes  and 
Newton,  the  true  basis  of  the  whole  of  natural  philos- 
ophy; though  it  is.  exactly  speaking,  both  the  one  and 
the  other.     To  us  it  is  of  less  value  for  the  knowledge  of  which  it 
consists,  substantial  and  valuable  as  that  knowledge  is,  than  as 
being  the  most  powerful  instrument  that  the  human 

•      j  |  *     .       ,%        •  ,.  r    ±i        i  /•    An  instrument- 

mind  can  employ  in  the  investigation  of  the  laws  ot 
natural  phenomena. 
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a  double  ed-  In  due  precision,  Mathematics  must  be  divided  into 
,>,1,V  two  great  sciences,  quite  distinct  from  each  other — Ab- 

stract Mathematics,  or  the  Calculus  (taking  the  word  in  its  most 
extended  sense),  and  Concrete  Mathematics,  which  is  composed 
of  General  Geometry  and  of  Rational  Mechanics.  The  Concrete 
part  is  necessarily  founded  on  the  Abstract,  and  it  becomes  in 
its  turn  the  basis  of  all  natural  philosophy  ;  all  the  phenomena  ot 
the  universe  being  regarded,  as  far  as  possible,  as  geometrical  or 
mechanical. 

Ab-tract  nmthe-  The  Abstract  portion  is  the  only  one  which  is  purely 
maticflaniiutra.  instrumental,  it  being  simply  an  immense  extension  of 
natural  logic  to  a  certain  order  of  deductions.  Geom- 
Ooncrrta  math  etlT  an(*  mechanics  must,  on  the  contrary,  be  regarded 
ematica  a  sd-  as  true  natural  sciences,  founded,  like  all  others,  on 
observation,  though,  by  the  extreme  simplicity  of  their 
phenomena,  they  can  be  systematized  to  much  greater  perfection. 
It  i-  tins  capacity  which  has  caused  the  experimental  character  of 
their  first  principles  to  be  too  much  lost  sight  of.  But  these  two 
physical  sciences  have  this  peculiarity,  that  they  are  now,  and  will 
be  more  and  more,  employed  rather  as  method  than  as  doctrine. 

It  needs  scarcely  to  be  pointed  out  that,  in  placing  Mathematics 
at  the  head  of  Positive  Philosophy,  we  are  only  extending  the 
application  of  the  principle  which  has  governed  our  whole  Classi- 
fication. We  are  simply  carrying  back  our  principle  to  its  first 
manifestation.  Geometrical  and  Mechanical  phenomena  are  the 
most  general,  the  most  simple,  the  most  abstract  of  all,—  the  most 
irreducible  to  others,  the  most  independent  of  them  ;  serving,  in 
fact,  as  a  basis  to  all  others.  It  follows  that  the  study  of  them  is 
an  indispensable  preliminary  to  that  of  all  others.  Therefore  must 
Mathematics  hold  the  first  place  in  the  hierarchy  of  the 
eminent  in  the  sciences,  and  be  the  point  of  departure  of  all  Educa- 
tion, whether  general  or  special.  In  an  empirical  way, 
this  has  hitherto  been  the  custom, — a  custom  which  arose  from  the 
great  antiquity  of  mathematical  science.  We  now  see  why  it  must 
be  renewed  on  a  rational  foundation. 

We  have  now  considered,  in  the  form  of  a  philosophical  problem, 
the  rational  plan  of  the  study  of  the  Positive  Philosophy.  The 
order  that  results  is  this  ;  an  order  which  of  all  possible  arrange- 
ments is  the  only  one  that  accords  with  the  natural  manifestation  of 
all  phenomena.  Mathematics,  Astronomy,  Physics,  Chemistry, 
Physiology,  Social  Physics. 


BOOK  I. 

MATHEMATICS. 

CHAPTER  I. 

MATHEMATICS,  ABSTRACT  AND  CONCRETE. 

We  are  now  to  enter  upon  the  study  of  the  first  of  the  Six  great 
Sciences  :  and  we  begin  by  establishing  the  importance  of  the 
Positive  Philosophy  in  perfecting  the  character  of  each  science  in 
itself. 

Though  Mathematics  is  the  most  ancient  and  the  most  perfect 
science  of  all,  the  general  idea  of  it  is  far  from  being  clearly  de- 
termined. The  definition  of  the  science,  and  its  chief  divisions, 
have  remained  up  to  this  time  vague  and  uncertain.  The  plural 
form  of  the  name  (grammatically  used  as  singular)  indicates  the 
want  of  unity  in  its  philosophical  character,  as  commonly  conceived. 
In  fact,  it  is  only  since  the  beginning  of  the  last  century  that  it 
could  be  conceived  of  as  a  whole  ;  and  since  that  time  geometers 
have  been  too  much  engaged  on  its  different  branches,  and  in  ap- 
plying it  to  the  most  important  laws  of  the  universe,  to  have  much 
attention  left  for  the  general  system  of  the  science.  Now,  how- 
ever, the  pursuit  of  its  specialities  is  no  longer  so  engrossing  as  to 
exclude  us  from  the  study  of  Mathematics  in  its  unity.  It  has  now 
reached  a  degree  of  consistency  which  admits  of  the  effort  to  reduce 
its  parts  into  a  system,  in  preparation  for  further  advance.  The 
latest  achievements  of  mathematicians  have  prepared  the  way  for 
this  by  evidencing  a  character  of  unity  in  its  principal  parts  which 
was  not  before  known  to  exist.  Such  is  eminently  the  spirit  of 
the  great  author  of  the  Theory  of  Functions  and  of  Analytical 
Mechanics. 

The  common  description  of  Mathematics,  as  the  set-  D(,.arriptl0n    ^ 
ence  of  Magnitudes,  or  somewhat  more  positively,  the  Mathematics. 
science  which  relates  to  the  Measurement  of  Magnitudes,  is  too 
vague  and  unmeaning  to  have  been  used  but  for  want  of  a  better. 
Yet  the  idea  contained  in  it  is  just  at  bottom,  and  is  even  suffi- 
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ciently  extensive,  if  properly  understood  ;  but  it  needs  precision 
and  depth.  It  is  important  in  such  matters  not  to  depart  unneces- 
sarily from  notions  generally  admitted  ;  and  we  will  therefore  see 
how,  from  this  point  of  view,  we  can  rise  to  such  a  definition  of 
Mathematics  as  will  be  adequate  to  the  importance,  extent,  and 
difficulty  of  the  science. 

object  of  M„th  Our  first  idea  of  measuring  a  magnitude  is  simply  that 
ematui.  0f  comparing  the  magnitude  in  question  with  another 

supposed  to  be  known,  which  is  taken  for  the  unit  of  comparison 
among  all  others  of  the  same  kind.  Thus,  when  we  define  mathe- 
matics as  being  the  measurement  of  magnitudes,  we  give  a  very 
imperfect  idea  of  it,  and  one  which  seems  to  bear  no  relation,  in 
this  respect,  to  any  science  whatever.  We  seem  to  speak  only  of 
a  series  of  mechanical  procedures,  like  a  superposition  of  lines,  for 
obtaining  the  comparison  of  magnitudes,  instead  of  a  vast  chain  of 
reasonings,  inexhaustible  by  the  intellect.  Nevertheless,  this  defi- 
nition bas  no  other  fault  than  not  being  deep  enough.  It  does  not 
mistake  the  real  aim  of  mathematics,  but  it  presents  as  direct  an 
object  which  is  usually  indirect  :  and  thus  it  misleads  us  as  to  the 
nature  of  the  science.  To  rectify  this,  we  must  attend  to  a  general 
fact,  which  is  easily  established — that  the  direct  measurement  of  a 
magnitude  is  often  au  impossible  operation  ;  so  that  if  we  had  no 

other    means   Of  doing  what    we    want,  we    must    often    forego    the 

knowledge  we  desire.  We  can  rarely  even  measure  a  right  line 
by  another  right  line:  and  this  is  the  simplest  measurement  of  all. 

The  very  first  condition  of  this  is.  that  we  should  lie  able  to  traverse 
the  line  from  one  end  to  the  other:  and  this  can  not  be  done  with 
the  greater  number  of  the  distances  which  interest  us  the  most. 
AVe  can  not  do  it  with  the  heavenly  bodies,  nor  with  the  earth  and 
any  heavenly  body,  nor  even  with  many  distances  on  the  earth; 
and  again,  the  length  must  be  neither  too  great  nor  too  small,  a'nd 
it  must  be  conveniently  situated  :  and  a  line  which  could  be  easily 
measured  if  it  were  horizontal,  becomes  impracticable  if  vertical. 
There  are  so  few  lines  capable  of  being  directly  measured  with 
precision,  that  we  are  compelled  to  resort  to  artificial  lines,  created 
to  admit  of  a  direct  determination,  and  to  be  the  point  of  reference 
for  all  others.  If  there  is  difficulty  about  the  measurement  of 
lines,  the  embarrassment  is  much  greater  when  we  have  to  deal 
with  surfaces,  volumes,  velocities,  times,  forces-,  etc.,  and  in  general 
with  all  other  magnitudes  susceptible  of  estimate,  and,  by  their 
nature,  difficult  of  direct  measurement.  It  is  the  general  fact  of 
this  difficulty,  inherent  in  almost  every  case,  which  necessitates  the 
formation  of  mathematical  science  ;  for,  finding  direct  measurement 
so  often  impossible,  we  are  compelled  to  devise  means  of  doing  it 
indirectly.     Hence  arose  Mathematics. 

The  general  method  employed,  and  the  only  conceiv- 

<Jpneral  method.       ,,  D  j.    ii_  M.    J  •  *• 

able  one,  is  to  connect  the  magnitudes  m  question 
with  some  that  can  be  directly  determined,  and  thus  to  ascertain 
the  former,  through  their  relations  with  the  latter.     Such  is  the 


METHOD    OF    APPLICATION.  53 

precise  object  of  Mathematics,  regarded  as  a  whole.  To  form  any- 
thing like  a  worthy  idea  of  it,  we  must  remember  that  the  indirect 
determination  of  magnitudes  may  have  many  degrees  of  indirect- 
ness. It  often  happens  that  the  magnitudes  to  which  undetermined 
magnitudes  are  to  be  referred  can  not  themselves  be  measured 
directly,  and  must  themselves  be  made  the  subject  of  a  prior  pro- 
cess, and  so  on  through  a  whole  series  ;  and  thus,  the  mind  is  often 
obliged  to  establish  a  long  course  of  intermediaries  between  the 
one  and  the  other  point  of  the  inquiry — points  which  may  appear 
at  the  outset  to  have  no  connection  whatever. 

If  this  appears  too  abstract,  it  may  become  plain  by 
a  few  examples.  In  observing  a  falling  body,  we  are 
aware  that  two  quantities  are  involved  :  the  height  from  which  the 
body  falls,  and  the  time  occupied  in  its  descent.  These  two  quan- 
tities are  connected,  as  they  vary  together,  and  together  remain 
fixed.  In  the  language  of  mathematicians,  they  are  functions  of 
each  other.  The  measurement  of  one  being  impracticable,  it  is 
supplied  by  that  of  the  other.  By  observing  the  time  occupied  by 
a  stone  in  falling  down  a  precipice,  we  can  ascertain  the  height  of 
the  precipice  as  accurately  as  if  we  could  measure  it  with  a  hori- 
zontal line.  In  another  case,  we  may  be  able  to  know  the  height 
whence  a  body  has  fallen,  and  unable  to  observe  the  time  with  pre- 
cision, and  then  we  must  have  recourse  to  the  inverse  question, — 
to  determine  the  time  by  the  distance  ;  as,  for  instance,  if  we  were 
to  inquire  how  long  it  would  take  a  body  to  fall  from  the  moon. 
In  these  cases,  the  question  is  very  simple,  supposing  we  do  not 
complicate  it  with  considerations  of  intensity  of  gravity,  resistance 
of  a  fluid  medium,  etc.  But,  to  enlarge  the  question,  we  must  con- 
template the  phenomenon  in  its  greatest  generality  by  supposing 
the  fall  to  be  oblique,  and  taking  into  account  all  the  principal  cir- 
cumstances. Then,  instead  of  two  variable  quantities,  simply  con- 
nected, the  phenomenon  will  present  a  considerable  number, — the 
space  traversed,  whether  in  a  vertical  or  horizontal  direction  ;  the 
time  employed  in  traversing  it  ;  the  velocity  of  the  body  at  each 
point  of  its  course  ;  and  even  the  intensity  and  direction  of  the 
impulse  which  sent  it  forth  ;  and  finally,  in  some  cases,  the  resist- 
ance of  the  medium,  and  the  intensity  of  gravity.  All  these  quan- 
tities are  so  connected  that  each,  in  its  turn,  may  be  determined 
indirectly  by  means  of  the  others,  and  thus  we  shall  have  as  many 
mathematical  inquiries  as  there  are  magnitudes  coexisting  in  the 
phenomenon  considered.  Such  a  very  simple  change  as  this  in  the 
physical  conditions  of  a  problem  may  place  a  mathematical  ques- 
tion, originally  quite  elementary,  in  the  rank  of  those  difficult  ques- 
tions whose  complete  and  rigorous  solution  transcends  the  power 
of  the  human  understanding. 

Again — we  may  take  a  geometrical  example.  We  want  to  de- 
termine a  distance  not  directly  measurable.  We  shall  conceive  of 
it  as  making  a  part  of  some  figure,  or  system  of  lines  of  some  sort, 
of  which  the  other  parts  are  directly  measurable  ;  let  us  say  a  tri 
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angle  (for  this  is  the  simplest,  and  to  it  all  others  are  reducible). 
The  distance  in  question  is  supposed  to  form  a  portion  of  a  triangle, 
in  which  we  are  able  to  determine  directly,  either  another  side  and 
two  angles,  or  two  sides  and  one  angle.     The  knowledge  required 
is  obtained  by  the  mathematical  labor  of  deducing  the  unknown  dis- 
tance from  the  observed  elements,  by  means  of  the  relation  between 
them.     The  process  may,  and  commonly  docs,  become  highly  com- 
plicated by  the  elements  supposed  to  be  known  being  themselves 
determinable  only  in  an  indirect  manner,  by  the  aid  of  fresh  auxil- 
iary systems,  the  number  ofwhich  may  be  very  considerable.    The 
distance,  once  ascertained,  will  often  enable  us  to  obtain  new  quan- 
tities which  will   offer  occasion  for  new  mathematical  questions. 
Thus,  when  we  once  know  the  distance  of  any  object,  the  observa- 
tion, simple   and   always  possible,  of  its  apparent  diameter,  may 
disclose  to  us.  with  certainty,  however  indirectly,  its  real  dimen- 
sions ;  and  at  length,  by  a  series  of  analogous  inquiries,  its  surface, 
its  volume,  even  its  weight,  and   a  multitude'   of  other  qualities 
which  might  have  seemed  out  of  the  reach  of  our  knowledge  for 
ever.     It  is  by  such  Labors  that  Man  has  learned  to  know,  not  only 
the  distances  of  the  planets  from  the  earth  and  from  each  other, 
but  their  actual  magnitude — their  true  form,  even  to  the  inequali- 
ties on  their  surface,  and  (  what  seems  much  more  out  of  his  reach) 
their  respective  masses,  their  mean  densities,  and  the  leading  cir- 
cumstances of  the  fall  of  heavy  bodies  on  their  respective  surfaces, 
etc.     Through  tin1  power  of  mathematical  theories,  all  this  and 
very  much  more  has  beeu  obtained  by  means  of  a  very  small  num- 
ber of  straight   lines,  properly  chosen,  and  a  larger  number  of  an- 
gles.    We  might  even   say,  to  describe  the  general  bearing  of  the 
science  in  a  sentence,  that   but   for  the  fear  of  multiplying  mathe- 
matical operations  unnecessarily,  and  for  the  consequent  necessity 
of  reserving  them  for  the  determination  of  quantities  which  could 
not  be  measured  directly,  the  knowledge  of  all  magnitudes  suscep- 
tible of  precise  estimate  which  can  be  offered  by  the  various  orders 
of  phenomena,  would  be  finally  reducible  to  the  immediate  measure 
ment  of  a  single  straight  line,  and  of  a  suitable  number  of  angles. 
True  definition  of      ^e  can  now  define  Mathematical  science  with  pre- 
mathemHtice.       cision.     It  has  for  its  object  the  indirect  measurement 
of  magnitudes,  and  it  proposes  to  determine  magnitudes  by  each 
other,  according1  to  the  precise  relations  which  exist  between  them. 
Preceding  definitions  have  given  to  Mathematics  the  character  of 
an  Art  ;  this  raises  it  at  once  to  the  rank  of  a  true  Science.    Accord- 
ing to  this  definition,  the  spirit  of  Mathematics  consists  in  regard- 
ing as  mutually  connected  all  the  quantities  which  can  be  presented 
by  any  phenomenon  whatsoever,  in  order  to  deduce  all  from  each 
other.     Now,  there  is  evidently  no  phenomenon  which  may  not  be 
regarded  as  affording  such  considerations.     Hence  results  the  nat- 
urally indefinite  extent,  and  the  rigorous  logical  universality  of 
Mathematical  science.     As  for  its  actual  practical  extent,  we  shall 
see  what  that  is  hereafter. 
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These  explanations  justify  the  name  of  Mathematics,  applied  tc 
the  science  we  are  considering.  By  itself  it  signifies  Science. 
The  Greeks  had  no  other,  and  we  may  call  it  the  science  ;  for  its 
definition  is  neither  more  nor  less  (if  we  omit  the  specific  notion 
of  magnitudes)  than  the  definition  of  all  science  whatsoever.  All 
"science  consists  in  the  co-ordination  of  facts  ;  and  no  science  could 
exist  among  isolated  observations.  It  might  even  be  said  that 
Mathematics  might  enable  us  to  dispense  with  all  direct  observa- 
tion, by  empowering  us  to  deduce  from  the  smallest  possible  num- 
ber of  immediate  data  the  largest  possible  amount  of  results.  Is 
not  this  the  real  use,  both  in  speculation  and  in  action,  of  the  laws 
which  we  discover  among  natural  phenomena  ?  If  so,  Mathematics 
merely  urges  to  the  ultimate  degree,  in  its  own  way,  researches 
which  every  real  science  pursues,  in  various  inferior  degrees  of  its 
own  sphere.  Thus  it  is  only  through  Mathematics  that  we  can 
thoroughly  understand  what  true  science  is.  Here  alone  can  we 
find  in  the  highest  degree  simplicity  and  severity  of  scientific  law, 
and  such  abstraction  as  the  human  mind  can  attain.  Any  scientific 
■education  setting  forth  from  any  other  point,  is  faulty  in  its  basis. 

Thus  far,  we  have  viewed  the  science  as  a  whole.  We  must  now 
consider  its  primary  division.  The  secondary  divisions  will  be  laid 
down  afterward. 

Every  mathematical  solution  spontaneously  separates 
into  two  parts.     The  inquiry  being,  as  we  have  seen,    Ta  TW0  PARTS' 
the  determination  of  unknown  magnitudes,  through  their  relation 
to  the  known,  the  student  must,  in  the  first  place,  ascertain  what 
these  relations  are,  in  the  case  under  his  notice.     This  TllPir   diftV.ri  ,nt 
first  is  the  Concrete  part  of  the  inquiry.     When  it  is  ohJeete- 
accomplished,  what  remains  is  a  pure  question  of  numbers,  con- 
sisting simply  in  a  determination  of  unknown  numbers  when  we 
know  by  what  relation  they  are  connected  with  known  numbers. 
This  second  operation  is  the  Abstract  part  of  the  inquiry.     The 
primary  division  of  Mathematics  is  therefore  into  two  great  sci- 
ences : — Abstract    Mathematics,   and    Concrete    Mathematics. 
This  division  exists  in  all  complete  mathematical  questions  what- 
ever, whether  more  or  less  simple. 

Recurring  to  the  simplest  case  of  a  falling  body,  we  must  begin 
by  learning  the  relation  between  the  height  from  which  it  falls  and 
the  time  occupied  in  falling.  As  Geometers  say,  we  must  find  the 
equation  which  exists  between  them.  Till  this  is  done,  there  is  no 
basis  for  a  computation.  This  ascertainment  may  be  extremely 
difficult,  and  it  is  incomparably  the  superior  part  of  the  problem. 
The  true  scientific  spirit  is  so  modern,  that,  as  far  as  we  know, 
no  one  before  Galileo  had  remarked  the  acceleration  of  velocity  in 
a  falling  body,  the  natural  supposition  having  been  that  the  height 
was  in  uniform  proportion  to  the  time.  This  first  inquiry  issued  in 
th:>  discovery  of  the  law  of  Galileo.  The  Concrete  part  being  ac- 
complished, the  Abstract  remains.  We  have  ascertained  that  thu 
spaces  traversed  in  each  second  increase  as  the  series  of  odd  nun» 
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hers,  and  we  now  have  only  the  task  of  the  computation  of  the 
height  from  the  time,  or  of  the  time  from  the  height;  and  this  con- 
sists in  finding  that,  by  the  established  law,  the  first  of  these  two 
quantities  is  a  known  multiple  of  the  second  power  of  the  other; 
whence  we  may  finally  determine  the  value  of  the  one  when  that  of 
the  other  is  given.  In  this  instance  the  concrete  question  is  the 
more  difficult  of  the  two.  \ï  the  same  phenomenon  were  taken  in 
its  greatest  generality,  the  reverse  would  lie  the  case.  Take  the 
two  together,  and  they  may  be  regarded  as  exactly  equivalent  in 
difficulty.  The  mathematical  law  may  be  easy  to  ascertain,  and 
difficult  to  work  :  or  it  may  be  difficult  to  ascertain,  and  easy  to 
work.  In  importance,  in  extent, and  in  difficulty,  these  two  great 
sections  of  .Mathematical  Science  will  be  seen  hereafter  to  he 
equivalent. 

Ti,.ir  different  ^  e  Mî-Vr  Been  tm'  difference  in  their  objects.  They 
are  m>  less  different  in  their  nature. 
The  Concret»1  must  dépend  on  the  character  of  tin1  objects  exam- 
ined, and  must  Miry  when  new  phenomena  present  themsel\ 
whereas,  the  Attract  is  wholly  independent  of  the  nature  of  the 
objects,  and  is  concerned  only  with  their  numerical  relations. 
Thus,  a  great  variety  of  phenomena  may  he  brought  under  one  geo- 
metrical  solution.     Cases  which  appeal-  as  unlike  each  other  as 

possible  may  stand  for  one  another  under  the  Abstract  proc 
which  thus  serves  for  all.  while  the  Concrete  process  must  be  new 
in  each  case.  Thus  the  Concrete  process  is  Special,  and  the  Ab- 
stract is  General.  The  character  of  the  Concrete  is  experimental, 
physical,  phenomenal:  while  the  Abstract  is  purely  Logical,  rational. 
The  Concrete  part  of  every  mathematical  question  is  necessarily 
founded  on  consideration  of  the  external  world  :  while  the  Abstract 
part  consists  of  a  series  of  logical  deductions.  The  equations  being 
once  found,  in  any  case,  it  is  for  the  understanding,  without  exter- 
nal aid,  to  educe  the  results  which  these  equations  contain. 

AVe  see  how  natural  and  complete  this  main  division  is.     We 
will  briefly  prescribe  the  limits  of  each  section. 
emerge  Mathe-       ^s  ^  *s  the  business  of  Concrete  Mathematics  to  dis- 
matics.  cover  the  equations  of  phenomena,  we  might  suppose 

that  it  must  comprehend  as  many  distinct  sciences  as  there  are  dis- 
tinct categories  of  phenomena  ;  but  we  are  very  far  indeed  from 
having  discovered  mathematical  laws  in  all  orders  of  phenomena. 
In  fact,  there  are  as  yet  only  two  great  categories  of  phenomena 
whose  equations  are  constantly  known — Geometrical  and  Mechani- 
cal phenomena.  Thus,  the  Concrete  part  of  Mathematics  consists 
of  Geometry  and  Rational  Mechanics. 

There  is  a  point  of  view  from  which  all  phenomena  might  be 
included  under  these  two  divisions.  All  natural  effects,  considered 
statically  or  dynamically,  might  be  referred  to  laws  of  extension  or 
laws  of  motion.  But  this  point  of  view  is  too  high  for  us  at  pres- 
ent ;  and  it  is  only  in  the  regions  of  Astronomy,  and,  partially,  of 
terrestrial  Physics,  that  this  vast  transformation  has  taken  place. 
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We  will  then  proceed  on  the  supposition  that  Geometry  and  Me- 
chanics are  the  constituents  of  Concrete  Mathematics. 

The  nature  of  Abstract  Mathematics  is  precisely  A!)gtract  Math(> 
determined.  It  is  composed  of  what  is  called  the  matics 
Calculus,  taking  this  word  in  its  widest  extension,  which  reaches 
from  the  simplest  numerical  operations  to  the  highest  combinations 
of  transcendental  analysis.  Its  proper  object  is  to  resolve  all 
questions  of  numbers.  Its  starting-point  is  that  which  is  the  limit 
of  Concrete  Mathematics — the  knowledge  of  the  precise  relations 
— that  is,  the  equations — between  different  magnitudes  which  are 
considered  simultaneously.  The  object  of  the  Calculus,  however 
indirect  or  complicated  the  relations  may  be,  is  to  discover  un- 
known quantities  by  the  known.  This  science,  though  more 
advanced  than  any  other,  is,  in  reality,  only  at  its  beginning  yet  ; 
but  it  is  necessary,  in  order  to  define  the  nature  of  any  science,  to 
suppose  it  perfect.  And  the  true  character  of  the  Calculus  is  what 
we  have  said. 

From  an  historical  point  of  view,  Mathematical  Analysis  appears 
to  have  arisen  out  of  the  contemplation  of  geometrical  and  mechani- 
cal facts  ;  but  it  is  not  the  less  independent  of  these  sciences,  logi- 
cally speaking.  Analytical  ideas  are,  above  all  others,  universal, 
abstract,  and  simple  ;  and  geometrical  and  mechanical  conceptions 
are  necessarily  founded  on  them.  '  Mathematical  Analysis  is  there- 
fore the  true  rational  basis  of  the  whole  system  of  our  positive 
knowledge.  We  can  now  also  explain  why  it  not  only  gives  pre- 
cision to  our  actual  knowledge,  but  establishes  a  far  more  perfect 
co-ordination  in  the  study  of  phenomena  which  allow  of  such  an 
application.  If  a  single  analytical  question,  brought  to  an  abstract 
solution,  involves  the  implicit  solution  of  a  multitude  of  physical 
questions,  the  mind  is  enabled  to  perceive  relations  between  phe- 
nomena apparently  isolated,  and  to  extract  from  them  the  quality 
which  they  have  in  common.  To  the  wonder  of  the  student,  unsus- 
pected relations  arise  between  problems  which,  instead  of  being,  as 
they  appeared  before,  wholly  unconnected,  turn  out  to  be  identical. 
There  appears  to  be  no  connection  between  the  determination  of 
the  direction  of  a  curve  at  each  of  its  points  and  that  of  the  velo- 
city of  a  body  at  each  moment  of  its  variable  motion  ;  yet,  in  tho 
eyes  of  the  geometer,  these  questions  are  but  one. 

When  we  have  seized  the  true  general  character  of  Mathematical 
Analysis,  we  easily  see  how  perfect  it  is,  in  comparison  with  all 
other  branches  of  our  positive  science.  The  perfection  consists  in 
the  simplicity  of  the  ideas  contemplated  ;  and  not,  as  Condillac 
and  others  have  supposed,  in  the  conciseness  and  generality  of  the 
signs  used  as  instruments  of  reasoning.  The  signs  are  of  admirable 
use  to  work  out  the  ideas,  when  once  obtained  ;  but,  in  fact,  all  the 
great  analytical  conceptions  were  formed  without  any  essential  aid 
from  the  signs.  Subjects  which  are  by  their  nature  inferior  in  sim- 
plicity and  generality  can  not  be  raised  to  logical  perfection  by  any 
nrtiiice  of  scientific  language. 
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Extent  of  ii«  do-       ^e  M;,Vt>  nmv  StM'n  what  is  the  object  and  what  ia 
umiu-  the  character  of  Mathematical  Science.     It  remains  for 

us  to  consider  the  extent  of  its  domain. 

We  musl  first  admit  that,  in  a  logical  view,  this  sci- 
mice  is  necessarily  and  rigorously  universal.  There  is 
no  inquiry  which  is  not  finally  reducible  to  a  question  of  Numbers; 
for  there  is  none  which  may  not  be  conceived  of  as  consisting  in 
the  determination  of  quantities  by  each  other,  according  to  certain 
relations.  The  fact  is,  we  are  always  endeavoring  to  arrive  at 
numbers,  at  fixed  quantities,  whatever  may  be  our  subject, however 
uncertain  our  method-,  and  however  rough  our  results.  Nothing 
can  appear  Less  like  a  mathematical  inquiry  than  the  study  of  liv- 
ing bodies  in  a  state  of  disease  ;  yet.  in  studying  the  cure  of  dis- 
ease, we  are  endeavoring  to  ascertain  the  quantities  of  the  différent 
agents  which  are  to  modify  the  organism,  in  order  to  bring  it  to  its 
natural  state,  admitting,  as  geometers  do,  for  some  of  these  quan- 
tities, in  certain  cases,  values  which  are  equal  to  zero,  negative,  or 
even   contradictory.      It    is    not    meant    that    such  a  method  can  be 

actually  followed  in  the  case  of  complicated  phenomena;  but  the 

logical   extension  of  the   science,  which   is  what  we   are   now  con- 
sidering, comprehends  such  instances  as  this. 

Kant  has  divided  human  idea-  into  the  two  categories  of  quantity 
and  quality,  which,  if  true,  would  destroy  the  universality  of  Math- 
ematics; but  Descartes'ti  fundamental  conception  of  the  relation 
of  tin;  concrete  to  the  abstract  in  Mathematics  abolishes  this  divis- 
ion, and  proves  that  all  ideas  of  quality  are  reducible  to  ideas  of 
quantity,  lie  had  in  view  geometrical  phenomena  only;  but  his 
successors  have  included  in  this  generalization,  first,  mechanical 
phenomena,  and,  more  recently,  those  of  heat.  There  are  now  no 
geometers  who  do  not  consider  it  of  universal  application,  and  ad- 
mit that  every  phenomenon  may  be  as  logically  capable  of  being 
represented  by  an  equation  as  a  curve  or  a  motion,  if  only  we  were 
always  capable  (which  we  are  very  far  from  being)  of  first  discover- 
ing, and  then  resolving  it. 

The  limitations  of  Mathematical  science  are  not,  then, 
in  its  nature.     The  limitations  are  in  our  intelligence: 
and  by  these  we  find  the  domain  of  the  science  remarkably  re- 
stricted, in  proportion  as  phenomena,  in  becoming  special,  become 
complex. 

Though,  as  we  have  seen,  every  question  may  be  conceived  of  a;* 
reducible  to  numbers,  the  reduction  can  not  be  made  by  us  except 
in  the  case  of  the  simplest  and  most  general  phenomena.  The  dif- 
ficulty of  finding  the  equation  in  the  case  of  special,  and  therefore 
complex  phenomena,  soon  becomes  insurmountable,  so  that,  at  the 
utmost,  it  is  only  the  phenomena  of  the  first  three  classes, — that 
is,  only  those  of  Inorganic  Physics, — that  we  can  even  hope  to  sub- 
ject to  the  process.  The  properties  of  inorganic  bodies  are  nearly 
invariable  ;  and  therefore,  with  regard  to  them,  the  first  condition 
of  mathematical  inquiry  can  be  fulfilled:  the  different  quantities 
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which  they  present  may  be  resolved  into  fixed  numbers  ;  but  the 
variableness  of  the  properties  of  organic  bodies  is  beyond  our  man- 
agement. An  inorganic  body,  possessing  solidity,  form,  consistency, 
specific  gravity,  elasticity,  etc.,  presents  qualities  which  are  within 
our  estimate,  and  can  be  treated  mathematically  ;  but  the  case  is 
altered  when  Chemical  action  is  added  to  these.  Complications 
and  variations  then  enter  into  the  question  which  at  present  baffle 
mathematical  analysis.  Hereafter,  it  may  be  discovered  what  fixed 
numbers  exist  in  chemical  combinations  :  but  we  are  as  yet  very 
far  from  having  any  practical  knowledge  of  them.  Still  further 
are  we  from  being  able  to  form  such  computations  amidst  the 
continual  agitation  of  atoms  which  constitutes  what  we  call  life, 
and  therefore  from  being  able  to  carry  mathematical  analysis  into 
the  study  of  Physiology.  By  the  rapidity  of  their  changes,  and 
their  incessant  numerical  variations,  vital  phenomena  are,  practi- 
cally, placed  in  opposition  to  mathematical  processes.  If  we  should 
desire  to  compute,  in  a  single  case,  the  most  simple  facts  of  a  liv- 
ing body, — such  as  its  mean  density,  its  temperature,  the  velocity 
of  its  circulation,  the  proportion  of  elements  which  at  any  moment 
compose  its  solids  or  its  fluids,  the  quantity  of  oxygen  which  it 
consumes  in  a  given  time,  the  amount  of  its  absorptions  or  its 
exhalation, — and,  yet  more,  the  energy  of  its  muscular  force,  the 
intensity  of  its  impressions,  etc.,  we  must  make  as  many  observa- 
tions as  there  are  species  or  races,  and  varieties  in  each  ;  we  must 
measure  the  changes  which  take  place  in  passing  from  one  individual 
to  another,  and  in  the  same  individual,  according  to  age,  health, 
interior  condition,  surrounding  circumstances  perpetually  varying, 
such  as  the  constitution  of  the  atmosphere,  etc.  It  is  clear  that 
no  mathematical  precision  can  be  attained  amidst  a  complexity  like 
this.  Social  phenomena,  being  more  complicated  still,  are  even  more 
out  of  the  question,  as  subjects  for  mathematical  analysis.  It  is 
not  that  a  mathematical  basis  does  not  exist  in  these  cases,  as  truly 
as  in  phenomena  which  exhibit,  in  all  clearness,  the  law  of  gravita- 
tion :  but  that  our  faculties  are  too  limited  for  the  working  of  prob- 
lems so  intricate.  We  are  baffled  by  various  phenomena  of  in- 
organic bodies,  when  they  are  very  complex.  For  instance,  no  one 
doubts  that  meteorological  phenomena  are  subject  to  mathematical 
laws,  however  little  we  yet  know  about  them  ;  but  their  multiplicity 
renders  their  observed  results  as  variable  and  irregular  as  if  each 
cause  were  free  of  all  such  conditions. 

We  find  a  second  limitation  in  the  number  of  conditions  to 
be  studied,  even  if  we  were  sure  of  the  mathematical  law  which 
governs  each  agent.  Our  feeble  faculties  could  not  grasp  and  wield 
such  an  aggregate  of  conditions,  however  certain  might  be  our 
knowledge  of  each.  In  the  simplest  cases  in  which  we  desire  to 
approximate  the  abstract  to  the  concrete  conditions,  with  any 
completeness, — as  in  the  phenomenon  of  the  flow  of  a  fluid  from  a 
given  orifice,  by  virtue  of  its  gravity  alone, — the  difficulty  is  such 
that  we  are,  as  yet,  without  any  mathematical  solution  of  this  very 
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problem.  The  same  is  the  case  with  the  yet  more  simple  instance 
of  the  movement  of  a  solid  projectile  through  a  resisting  medium. 
To  the  popular  mind  it  may  appear  strange,  considering  these 
facts,  that  we  know  so  much  as  wc  do  about  the  planets.  But  in 
reality,  that  class  of  phenomena  is  the  most  simple  of  all  within 
oui*  cognizance.  The  most  complex  problem  which  they  present 
is  the  influence  of  a  third  body  acting  in  the  same  way  on  two 
which  are  tending  toward  each  other  in  virtue  of  gravitation  ;  and 
this  is  a  more  simple  question  than  any  terrestrial  problem  what- 
ever. We  have,  however,  attained  only  approximate  solutions  in 
this  case.      And  the  high  perfections  to  which  solar  astronomy  has 

been  brought  by  the  use  of  mathematical  science  is  owing  to  our 
having  profited  by  those  facilities  thai  we  may  call  accidental, 
which  the  favorable  constitution  of  our  planetary  system  presents. 
The  planets  which  compose  it  arc  few;  their  masses  are  very  un- 
equal, and  much  less  than  that  of  the  sun  :  they  are  far  distant 
from  each  other  ;  their  forms  arc  nearly  spherical  ;  their  orbits  are 
nearly  circular,  ami  only  slightly  inclined  in  relation  to  each  other; 
and  so  on.  Their  perturbations  are,  in  consequence,  inconsiderable, 
for  the  most  part  :  and  all  we  have  to  do  is  usually  to  take  into 
the  account,  together  with  the  influence  of  the  sun  on  each  planet, 
the  influence  of  one  other  planet,  capable,  by  its  size  and  its  near- 
ness, of  occasioning  perceptible  derangements.  If  any  of  the  con- 
ditions mentioned  above  had  been  different,  though  the  law  of  grav- 
itation had  existed  as  it  is,  we  might  not  at  this  day  have  discov- 
ered it.  And  if  we  were  now  to  try  to  investigate  Chemical  phenom- 
ena by  the  same  law,  we  should  find  a  solution  as  impossible  as  it 
would  be  in  astronomy,  if  the  conditions  of  the  heavenly  bodies 
were  such  as  we  could  not  reduce  to  an  analysis. 

In  showing  that  Mathematical  analysis  can  be  applied  only  to 
Inorganic  Physics,  we  are  not  restricting  its  domain.  Its  rigor- 
ous universality,  in  a  logical  view,  has  been  established.  To  pre- 
tend that  it  is  practically  applicable  to  the  same  extent  would  be 
merely  to  lead  away  the  human  mind  from  the  true  direction  of 
scientific  study,  in  pursuit  of  an  impossible  perfection.  The  most 
difficult  sciences  must  remain,  for  an  indefinite  time,  in  that  pre- 
liminary state  which  prepares  for  the  others  the  time  when  they 
too  may  become  capable  of  mathematical  treatment.  Our  business 
is  to  study  phenomena,  in  the  characters  and  relations  in  which 
they  present  themselves  to  us,  abstaining  from  introducing  considera- 
tions of  quantities,  and  mathematical  laws,  which  it  is  beyond  our 
power  to  apply. 

We  owe  to  Mathematics  both  the  origin  of  Positive  Philosophy 
and  its  Method.  When  this  Method  was  introduced  into  the  other 
sciences,  it  was  natural  that  it  should  be  urged  too  far.  But  each 
science  modified  the  method  by  the  operation  of  its  own  peculiar 
phenomena.  Thus  only  could  that  true  definitive  character  be 
brought  out,  which  must  prevent  its  being  ever  confounded  with 
that  of  anv  other  fundamental  science. 
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The  aim,  character,  and  general  relations  of  Mathematical  Sci- 
ence have  now  been  exhibited  as  fully  as  they  could  be  in  such  a 
sketch  as  this.  We  must  next  pass  in  review  the  three  great  sci- 
ences of  which  it  is  composed, — the  Calculus,  Geometry,  and  Ra- 
tional Mechanics. 


CHAPTER  II. 

GENERAL  VIEW  OF  MATHEMATICAL  ANALYSIS. 

The  historical  development  of  the  Abstract  portion  of 
Mathematical  science  has,  since  the  time  of  Descartes, 
been  for  the  most  part  determined  by  that  of  the  Concrete.  Yet 
the  Calculus  in  all  its  principal  branches  must  be  understood  before 
passing  on  to  Geometry  and  Mechanics.  The  Concrete  portions 
of  the  science  depend  on  the  Abstract,  which  are  wholly  indepen- 
dent of  them.  We  will  now,  therefore,  proceed  to  a  rapid  review 
of  the  leading  conceptions  of  the  Analysis. 

First,  however,  we  must  take  some  notice  of  the  gen-  True  idea  of  an 
eral  idea  of  an  equation,  and  see  how  far  it  is  from  equation. 
being  the  true  one  on  which  geometers  proceed  in  practice  ;  for 
without  settling  this  point  we  can  not  determine,  with  any  pre- 
cision, the  real  aim  and  extent  of  abstract  mathematics. 

The  business  of  concrete  mathematics  is  to,  discover  the  equa- 
tions which  express  the  mathematical  laws  of  the  phenomenon 
under  consideration  ;  and  these  equations  are  the  starting-point  of 
the  calculus,  which  must  obtain  from  them  certain  quantities  by 
means  of  others.  It  is  only  by  forming  a  true  idea  of  an  equation 
that  we  can  lay  down  the  real  line  of  separation  between  the  con 
crete  and  the  abstract  part  of  mathematics. 

It  is  giving  much  too  extended  a  sense  to  the  notion  of  an  equa 
tion  to  suppose  that  it  means  every  kind  of  relation  of  equality 
between  any  two  functions  of  the  magnitudes  under  consideration  ; 
for,  if  every  equation  is  a  relation  of  equality,  it  is  far  from  being 
the  case  that,  reciprocally,  every  relation  of  equality  must  be  an 
equation  of  the  kind  to  which  analysis  is,  by  the  nature  of  the  case, 
applicable.  It  is  evident  that  this  confusion  must  render  it  almost 
impossible  to  explain  the  difficulty  wo  find  in  establishing  the  rela- 
tion of  the  concrete  to  the  abstract  which  meets  us  in  every  great 
mathematical  question,  taken  by  itself.  If  the  word  equation 
meant  what  we  are  apt  to  suppose,  it  is  not  easy  to  see  what 
difficulty  there  could  be,  in  general,  in  establishing  the  equations 
of  any  problem  whatever.  This  ordinary  notion  of  an  equation  is 
widely  unlike  what  geometers  understand  in  the  actual  working  of 
the  science. 

According  to  my  view,  functions  must  themselves  be  divided  into 
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Abstract  and  Concrete  :  the  first  of  which  alone  can  enter  into  truo 
equations.  Every  equation  is  a  relation  of  equality  between  two 
abstract  functions  of  the  magnitudes  in  question,  including  with 
die  primary  magnitudes  all  the  auxiliary  magnitudes  which  may  be 
connected  with  the  problem,  and  the  introduction  of  which  may 
facilitate  the  discovery  of  the  equations  Bought. 

This  distinction  may  l»e  established  by  both  the  à  priori  and 
à  posteriori  methods  :  by  characterizing  each  kind  of  function,  and 
by  enumerating  all  the  abstract  functions  yet  known, — at  least 
with  regard  to  their  elements. 

,.,    lutu..        A  priori  ;  Abstract  functions  express  a  mode  of  de- 
pendence between  magnitudes  which  may  be  conceived 
between  numbers  alone,  without    the  need  of  pointing  out  any  phe- 
ConcratB    fen»   nomena  in  which  it  may  be  found  realized  ;   while  Con- 
crete  functions  are  those  whose   expression   requires  a 

specified  actual  case  of  physics,  geometry,  mechanics,  etc. 

Most  functions  were  concrete  in  their  origin, — even  those  which 
are  at  present  the  most  purely  abstract  ;  and  the  ancients  discov- 
ered only  through  geometrical  definitions  elementary  algebraic  prop- 
erties of  functions,  to  which  a  numerical  value  was  not  attached 
till  long  afterward,  rendering  abstract  to  us  what  was  concrete  to 
the  old  geometers.    There  is  another  example  which  well  exhibits 

the  distinction  just  made — that  of  circular  functions,  both  direct 
and  inverse, which  are  still  sometimes  concrete,  sometimes  abstract, 
Recording  to  the  point  of  view  from  which  they  are  regarded. 

A  posteriori;  the  distinguishing  character,  abstract  or  concrete, 
of  a  function  having  been  established,  the  question  of  any  determi- 
nate function  being  abstract,  and  therefore  able  to  enter  into  true 
analytical  equations,  becomes  a  simple  question  of  fact,  as  we  are 
acquainted  with  the  elements  which  compose  all  the  abstract  func- 
tions at  present  known.  We  say  we  know  them  all,  though  ana- 
lytical functions  are  infinite  in  number,  because  we  are  here  speak- 
ing, it  must  b.>  remembered,  of  the  elements — of  the  simple,  not  of 
the  compound.  We  have  ten  elementary  formulas  ;  and,  few  as 
tli  jy  are,  they  may  give  rise  to  an  infinite  number  of  analytical 
combinations.  There  is  no  reason  for  supposing  that  there  can 
never  be  more.  We  have  more  than  Descartes  had,  and  even 
Newton  and  Leibnitz  ;  and  our  successors  will  doubtless  introduce 
additions,  though  there  is  so  much  difficulty  attending  their  aug- 
mentation, that  we  can  not  hope  that  it  will  proceed  very  far. 

It  is  the  insufficiency  of  this  very  small  number  of  analytical 
elements  which  constitutes  our  difficulty  in  passing  from  the  con- 
crete to  the  abstract.  In  order  to  establish  the  equations  of  phe- 
nomena, we  must  conceive  of  their  mathematical  laws  by  the  aid 
of  functions  composed  of  these  few  elements.  Up  to  this  point 
the  question  has  been  essentially  concrete,  not  coming  within  the 
domain  of  the  calculus.  The  difficulty  of  the  passage  from  the 
concrete  to  the  abstract  in  general  consists  in  our  having  only  theso 
few  analytical  ebments  with  which  to  represent  all   the   precise 
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relations  which  the  whole  range  of  natural  phenomena  afford  to 
us.  Amid  their  infinite  variety,  our  conceptions  must  be  far  below 
the  real  difficulty;  and  especially  because  these  elements  of  our 
analysis  have  been  supplied  to  us  by  the  mathematical  considera- 
tion of  the  simplest  phenomena  of  a  geometrical  origin,  which  can 
afford  us,  à  priori,  no  rational  guaranty  of  their  fitness  to  represent 
the  mathematical  laws  of  all  other  classes  of  phenomena.  We 
shall  hereafter  see  how  this  difficulty  of  the  relation  of  the  concrete 
to  the  abstract  has  been  diminished,  without  its  being  necessary  to 
multiply  the  number  of  analytical  elements. 

Thus  far  we  have  considered  the  Calculus  as  a  whole.  "We  must 
now  consider  its  divisions.  These  divisions  we  must  Two  part8  of  the 
call  the  Algebraic  Calculus,  or  Algebra,  and  the  Arith-  cakuius. 
metical  Calculus,  or  Arithmetic,  taking  care  to  give  them  the  most 
extended  logical  sense,  and  not  the  restricted  one  in  which  the 
terms  are  usually  received. 

It  is  clear  that  every  question  of  Mathematical  Analysis  presents 
two  successive  parts,  perfectly  distinct  in  their  nature.  The  first 
stage  is  the  transformation  of  the  proposed  equations,  so  as  to 
exhibit  the  mode  of  formation  of  unknown  quantities  by  the  known. 
This  constitutes  the  algebraic  question.     Then  ensues  bra 

the  task  of  finding  the  values  of  the  formulas  thus 
obtained.     The  values  of  the  numbers  sought  are  already  repre- 
sented by  certain  explicit  functions  of  given  numbers  :  these  values 
must  be  determined  ;  and  this  is  the  arithmetical  ques-  . 

tion.  Thus  the  algebraic  and  the  arithmetical  calcu- 
lus differ  in  their  object.  They  differ  also  in  their  view  of  quanti- 
ties,— Algebra  considering  quantities  in  regard  to  their  relations y 
and  Arithmetic  in  regard  to  their  values.  In  practice,  it  is  not 
always  possible,  owing  to  the  imperfection  of  the  science  of  the  cal- 
culus, to  separate  the  processes  entirely  in  obtaining  a  solution  ; 
but  the  radical  difference  of  the  two  operations  should  never  be 
lost  sight  of.  Algebra,  then,  is  the  Calculus  of  Function,  and 
Arithmetic  the  Calculus  of  Values. 

We  have  seen  that  the  division  of  the  Calculus  is  into  two 
branches.  It  remains  for  us  to  compare  the  two,  in  order  to  learn 
their  respective  extent,  importance,  and  difficulty. 

The  Calculus  of  Values,  Arithmetic,  appears  at  first 

-,  .-i  /?-ii  A-ii  •  Arithmetic. 

to  have  as  wide  a  field  as  Algebra,  since  as  many  ques- 
tions might  seem  to  arise  from  it  as  we  can  conceive  different  alge- 
braic formulas  to  be  valued.     But  a  very  simple  reflection  will 
show  that  it  is  not  so.     Functions  being  divided  into  simple  and 
compound,  it  is  evident  that  when  we  become  able  to 
determine  the  value  of  simple  functions,  there  will  be 
no  difficulty  with  the  compound.     In  the  algebraic  relation,  a  com- 
pound function  plays  a  very  different  part  from  that  of  the  elemen- 
tary functions  which  constitute  it  ;   and  this  is  the  source  of  our 
chief  analytical   difficulties.     But  it  is  quite  otherwise  with  the 
Arithmetical  Calculus.     Thus,  the  number  of  distinct  arithmot;cal 
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operations  is  indicated  by  that  of  the  abstract  elementary  functions, 
which  we  have  seen  to  be  very  few.  The  determination  of  the 
values  of  these  ten  functions  necessarily  affords  that  of  all  the 
infinite  number  comprehended  in  the  whole  of  mathematical  anal- 
ysis :  and  I  here  can  be  no  new  arithmetical  operations  otherwise 
than  by  the  creation  of  new  analytical  elements,  which  must,  in 
any  case,  for  ever  be  extremely  small.  The  domain  of  arithmetic 
then  is,  by  its  nature,  narrowly  restricted,  while  that  of  algebra 
is  rigorously  indefinite.  Still,  the  domain  of  arithmetic  is  more 
extensive  than  is  commonly  represented  ;  for  there  are  many  ques- 
tions treated  as  incidental  in  the  midst  of  a  body  of  analytical 
researches,  which,  consisting  of  determinations  of  values,  are  truly 
arithmetical.  Of  this  kind  are  the  construction  of  a  table  of  log- 
arithm.-, and  the  calculation  of  trigonometrical  tables,  and  some 
distinct  and  higher  procédures  :  in  short,  every  operation  which 
has  l'or  its  object  the  determination  of  the  values  of  functions. 
And  we  must  also  include  that  part  of  the  science  of  the  Calculus 
which  we  call  the  Theory  of  Numbers,  the  object  of  which  is  to 
discover  the  properties  inherent  in  different  numbers,  in  virtue  of 

their  values,  independent  of  any  particular  system  of  numeration. 
It  constitutes  a  sort  of  transcendental  arithmetic.  Though  the 
domain  of  arithmetic  IS  thus  larger  than  is  commonly  supposed, 
this  Calculus  of  values  will  yet  never  be  more  than  a  point,  as  it 
were,  in  comparison  with  the  calculus  of  functions,  of  which  math- 
ematical science  essentially  consists.  This  is  evident,  when  we 
look  into  the  real  nature  of  arithmetical  questions. 

Determinations  of  ruines  are.  in  fact,  nothing  else  than  real 
transformations  of  the  functions  to  be  valued.  These 
transformations  have  a  special  end  ;  but  they  are  essen- 
tially of  the  same  nature  as  all  taught  by  analysis.  In  this  view, 
the  Calculus  of  values  may  be  regarded  as  a  supplement,  and  a  par 
ticular  application  of  the  Calculus  of  functions,  so  that  arithmetic 
disappears,  at  it  were,  as  a  distinct  section  in  the  body  of  abstract 
mathematics.  To  make  this  evident,  we  must  observe  that  when 
we  desire  to  determine  the  value  of  an  unknown  number  whose 
mode  of  formation  is  given,  we  define  and  express  that  value  in 
merely  announcing  the  arithmetical  question,  already  defined  and 
expressed  under  a  certain  form  ;  and  that,  in  determining  its  value, 
we  merely  express  it  under  another  determinate  form  to  which  we 
are  in  the  habit  of  referring  the  idea  of  each  particular  number  by 
making  it  re-enter  into  the  regular  system  of  numeration.  This  is 
made  clear  by  what  happens  when  the  mode  of  numeration  is  such 
that  the  question  is  its  own  answer  ;  as,  for  instance,  when  we  want 
to  add  together  seven  and  thirty,  and  call  the  result  seven-and- 
thirty.  In  adding  other  numbers,  the  terms  are  not  so  ready,  and 
we  transform  the  question  ;  as  when  we  add  together  twenty-three 
and  fourteen  :  but  not  the  less  is  the  operation  merely  one  of  trans 
formation  of  a  question  already  defined  and  expressed.  In  this 
view,  the  calculus  of  values  might  be  regarded  as  a  particular  ap- 


ALGEBRA.  65 

plication  of  the  calculus  of  functions,  arithmetic  thereby  disappear- 
ing, as  a  distinct  section,  from  the  domain  of  abstract  mathematics. 
— And  here  we  have  done  with  the  Calculus  of  values,  and  pass  to 
the  Calculus  of  functions,  of  which  abstract  mathematics  is  essen- 
tially composed. 

We  have  seen  that  the  difficulty  of  establishing  the 
relation  of  the  concrete  to  the  abstract  is  owing  to  the     ge  ra* 
insufficiency  of  the  very  small  number  of  analytical  elements  that  we 
are  in  possession  of.     The  obstacle  has  been  surmounted  in  a  great 
number  of  important  cases  :  and  we  will  now  see  how  the  establish- 
ment of  the  equations  of  phenomena  has  been  achieved. 

The  first  means  of  remedying  the  difficulty  of  the  creation  of  new 
small  number  of  analytical  elements  seems  to  be  to  ere-  fonctions, 
ate  new  ones.  But  a  little  consideration  will  show  that  this  re- 
source is  illusory.  A  new  analytical  element  would  not  serve 
unless  we  could  immediately  determine  its  value  :  but  how  can  we 
determine  the  value  of  a  function  which  is  simple  ;  that  is,  which  is 
not  formed  by  a  combination  of  those  already  known  ?  This  ap- 
pears almost  impossible  :  but  the  introduction  of  another  elemen- 
tary abstract  function  into  analysis  supposes  the  simultaneous  cre- 
ation of  a  new  arithmetical  operation  ;  which  is  certainly  extremely 
difficult.  If  we  try  to  proceed  according  to  the  method  which  pro- 
cured us  the  elements  we  possess,  we  are  left  in  entire  uncertainty  ; 
for  the  artifices  thus  employed  are  evidently  exhausted.  We  have 
thus  no  idea  how  to  proceed  to  create  new  elementary  abstract 
functions.  Yet,  we  must  not  therefore  conclude  that  we  have 
reached  the  limit  appointed  by  the  powers  of  our  understanding. 
Special  improvements  in  mathematical  analysis  have  yielded  us 
some  partial  substitutes,  which  have  increased  our  resources  :  but 
it  is  clear  that  the  augmentation  of  these  elements  can  not  proceed 
but  with  extreme  slowness.  It  is  not  in  this  direction,  then,  that 
the  human  mind  has  found  its  means  of  facilitating  the  establish- 
ment of  equations. 

This  first  method  being  discarded,  there  remains  Fading  equa. 
only  one  other.  As  it  is  impossible  to  find  the  equa-  SSiJ^ES 
tions  directly,  we  must  seek  for  corresponding  ones  be-  ties- 
tween  other  auxiliary  quantities,  connected  with  the  first  accord- 
ing to  a  certain  determinate  law,  and  from  the  relation  between 
which  we  may  ascend  to  that  of  the  primitive  magnitudes.  This 
is  the  fertile  conception  which  we  term  the  transcendental  analysisy 
and  use  as  our  finest  instrument  for  the  mathematical  exploration 
of  natural  phenomena. 

This  conception  has  a  much  larger  scope  than  even  profound 
geometers  have  hitherto  supposed  ;  for  the  auxiliary  quantities  re- 
sorted to  might  be  derived,  according  to  any  law  whatever,  from 
the  immediate  elements  of  the  question.  It  is  well  to  notice  this  ; 
because  our  future  improved  analytical  resources  may  perhaps  be 
found  in  a  new  mode  of  derivation.     But,  at  present,  the  only  aux- 

fi 
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• 

iliary  quantities  habitually  substituted  for  the  primitive  quanti  tie» 
in  transcendental  analysis  are  what  are  called — 

1st,  infinitely  small  elements,  the  differentials  of  dilTerent  orders 
of  those  quantities,  if  we  conceive  of  this  analysis  in  the  manner  of 
Leibnitz:  or 

2d,  the  fluxions,  the  limits  of  the  ratios  of  the  simultaneous  in- 
crements of  the  primitive  quantities,  compared  with  one  another; 
or,  more  briefly,  the  prime  and  ultimate  ratios  of  these  increments, 
if  we  adopt  the  conception  of  Newton:  or 

8d,  the  derivatives,  properly  so  called,  of  these  quantities;  that 
is,  the  coefficients  of  the  different  terms  of  their  respective  incre- 
ments, according  to  the  conception  of  Lagrange. 

These  conceptions,  and  all  others  that  have  been  proposed,  are 
by  their  nature  identical.  The  various  grounds  of  preference  of 
each  of  them  will  be  exhibited  hereafter. 

Divi  ,„„  of  fh.  We  now  see  that  the  Calculus  of  functions,  or  Alge- 
tfloffunc-  bra,  must  consist  of  two  distinct  branches.  The  one 
has  for  its  object  the  resolution  of  equations  when  they 
ore  directly  established  between  the  magnitudes  in  question  :  the 
other,  setting  out  from  equations  (generally  much  more  easy  to  form) 
between  quantities  indirectly  connected  with  those  of  the  problem, 
has  to  deduce,  by  invariable  analytical  procedures,  the  correspond- 
ing equations  between  the  direct  magnitudes  in  question  ; — bringing 
the  problem  within  the  domain  of  the  preceding  calculus. — It  might 
Beem  that  the  transcendental  analysis  ought  to  be  studied  before 
the  ordinary,  as  it  provides  the  equations  which  the  other  has  to 
resolve.  But,  though  the  transcendental  is  logically  independent 
of  the  ordinary,  it  is  best  to  follow  the  usual  method  of  study, 
taking  the  ordinary  first;  for,  the  proposed  questions  always  re- 
quiring to  be  completed  by  ordinary  analysis,  they  must  be  left  in 
suspense  if  the  instrument  of  resolution  had  not  been  studied  before- 
hand. 

To  ordinary  analysis  I  propose  to  give  the  name  of  Calculus  op 
Direct  Functions.  To  transcendental  analysis  (which  is  known 
by  the  name  of  Infinitesimal  Calculus,  Calculus  of  fluxions  and 
of  fluents,  Calculus  of  Vanishing  quantities,  the  Differential  and 
Integral  Calculus,  etc.,  according  to  the  view  in  which  it  has 
been  conceived)  I  shall  give  the  title  of  Calculus  of  Indirect 
Functions.  I  obtain  these  terms  by  generalizing  and  giving  pre- 
cision to  the  ideas  of  Lagrange,  and  employ  them  to  indicate  the 
exact  character  of  the  two  forms  of  analysis. 

section  i. 

ordinary  analysis,  or  calculus  of  direct  functions. 

Algebra  is  adequate  to  the  solution  of  mathematical  questions 
which  are  so  simple  that  we  can  form  directly  the  equations  be- 
tween the  magnitudes  considered,  without  its  being  necessary  to 
bring  into  the  problem,  either  in  substitution  or  alliance,  any  sys- 
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tern  of  auxiliary  quantities  derived  from  the  primary.  It  is  true, 
in  the  majority  of  important  cases,  its  use  requires  to  be  preceded 
and  prepared  for  by  that  of  the  calculas  of  indirect  functions,  by 
which  the  establishment  of  equations  is  facilitated  :  but  though 
algebra  then  takes  the  second  place,  it  is  not  the  less  a  neces- 
sary agent  in  the  solution  of  the  question  ;  so  that  the  Calculus  of 
direct  functions  must  continue  to  be,  by  its  nature,  the  basis  of 
mathematical  analysis.  We  must  now,  then,  notice  the  rational 
composition  of  this  calculus,  and  the  degree  of  development  it  has 
attained. 

Its  object  being  the  resolution  of  equations  (that  is, 
the  discovery  of  the  mode  of  formation  of  unknown  t8  °  Ject 
quantities  by  the  known,  according  to  the  equations  which  exist  be- 
tween them),  it  presents  as  many  parts  as  we  can  imagine  distinct 
classes  of  equations  ;  and  its  extent  is  therefore  rigorously  indefi- 
nite, because  the  number  of  analytical  functions  susceptible  of  en- 
tering into  equations  is  illimitable,  though,  as  we  have  seen,  com- 
posed of  a  very  small  number  of  primitive  elements. 

The  rational  classification  of  equations  must  evi-  classification  of 
dently  be  determined  by  the  nature  of  the  analytical  Kquniiona. 
elements  of  which  their  numbers  are  composed.  Accordingly,  ana- 
lysts first  divide  equations  with  one  or  more  variables  into  two 
principal  classes,  according  as  they  contain  functions  of  only  the 
first  three  of  the  ten  couples,  or  as  they  include  also  either  expo- 
nental  or  circular  functions.  Though  the  names  of  algebraic  and 
transcendental  functions  given  1o  these  principal  groups  are  inapt, 
the  division  between  the  corresponding  equations  is  really  enough,  in 
so  far  as  that  the  resolution  of  equations  containing  the  transcendental 
functions  is  more  difficult  than  that  of  algebraic  equations.  Hence 
the  study  of  the  first  is  extremely  imperfect,  and  our  analytical 
methods  relate  almost  exclusively  to  the  elaboration  of  the  second. 

Our  business  now  is  with  these  Algebraic  equations  A1  ,pl  raic 
only.  In  the  first  place,  we  must  observe  that,  though  equations, 
they  may  often  contain  irrational  functions  of  the  unknown  quan- 
tities, as  well  as  rational  functions,  the  first  case  can  always  be 
brought  under  the  second,  by  transformation  more  or  less  easy  ;  so 
that  it  is  only  with  the  latter  that  analysts  have  had  to  occupy 
themselves,  to  resolve  all  the  algebraic  equations.  As  to  their  clas- 
sification, the  early  method  of  classing  them  according  to  the  num- 
ber of  their  terms  has  been  retained  only  for  equations  with  two 
terms,  which  are,  in  fact,  susceptible  of  a  resolution  proper  to  them- 
selves. The  classification  by  their  degrees,  long  universally  estab- 
lished, is  eminently  natural  ;  for  this  distinction  rigorously  deter- 
mines the  greater  or  less  difficulty  of  their  resolution.  The  gra- 
dation can  be  independently,  as  well  as  practically  exhibited  :  for 
the  most  general  equation  of  each  degree  necessarily  comprehend? 
all  those  of  the  different  inferior  degrees,  as  must  also  the  formula 
which  determines  the  unknown  quantity  :  and  therefore,  however 
slight  we  may,  à  priori,  suppose  the  difficulty  to  be  of  the  degree 
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under  notice,  it  must  offer  more  and  more  obstacles,  in  proportion 
to  the  rank  of  the  degree,  because  it  ta  complicated  in  the  execution 
with  those  of  all  the  preceding  degrees. 

This  increase  of  difficulty  is  so  great,  that  the  résolu- 
lution  of  cqaa.     tioii   of  algel Tair  equations  is  as  yet  known  to  us  only 

in  the  first  four  degrees.  In  this  respect,  algebra  has 
advanced  but  little  since  the  Labors  of  Descartes  and  the  Italian 
analysts  of  the  sixteenth  century  ;  though  there  has  probably  not 
been  a  Bingle  geometer  for  two  centuries  past  who  has  not  striven 
to  advance  the  resolution  <>!'  equations.  The  general  equation  of 
the  fifth  degree  has  itself,  thus  far,  resisted  all  attempts.  The  for- 
mula of  the  fourth  degree  is  so  difficult  as  to  be  almost  inapplicable; 
and  analysts,  while  by  no  means  despairing  of  the  resolution  of 
equations  of  the  fifth,  and  even  higher  degrees,  being  obtained,  have 
tacitly  agreed  to  give  ap  Buch  researches. 

The  only  question  of  this  kind  which  would  be  of  eminent  im- 
portance, at  Least  in  its  Logical  relations,  would  be  the  general 
olution  of  algebraic  equations  of  any  degree  whatever.     But  the 
morr  we  ponder  this  Bubject,  the  more  we  are  Led  to  suppose,  with 
Lagrange,  that  it  exceeds  the  scope  of  our  understandings.     Even 
if  the  requisite  formula  could  be  obtained,  it  could  not  be  usefully 
applied,  uide--  we  could  simplify  it.  without  impairing  its  general- 
ity, by  the  introduction  of  a  new  class  of  analytical  elements,  of 
which  we  have  as  yet  no  idea.     And,  besides,  if  we  had  obtained 
the  resolution  of  algebraic  equations  of  any  degree  whatever,  we 
should  still  have  treated  only  a  very  small  part  of  algebra,  prop- 
erly so  called:   that  is,  of  the  calculus  of  direct  functions,  com- 
prehending the  resolution  of  all  the  equations  that  can  be  formed 
by  the  analytical   functions   known   to   US  at    this  day.      Again,  we 
must  remember  that  by  a  law  of  our  nature,  we  Bhall  always  remain 
below  the  difficulty  of  science,  (.ur  means  of  conceiving  of  new 
questions  being  always  more  powerful  than  our  resources  lor  resol- 
ving them;  in  other  words,  the   human   mind   being  more   apt  at 
imagining  than  at  reasoning.     Thus,  if  we  had  resolved  all  tin;  ana- 
lytical equations  now  known,  and  if  to  do  this,  we  had  found  new 
analytical  elements,  these  again  would  introduce  classes  of  equa- 
tions of  which  we  now  know  nothing  :  and  so,  however  great  might 
be  the  increase  of  our  knowledge,  the  imperfection  of  our  algebraic 
science  would  be  perpetually  reproduced. 

our  exisrin-  The  methods  that  we  have  are,  the  complete  resolu- 

knowiedge.  tion  of  the  equations  of  the  first  four  degrees  ;  of  any 
binomial  equations  ;  of  certain  special  equations  of  the  superior 
degrees  ;  and  of  a  very  small  number  of  exponential,  logarithmic, 
and  circular  equations.  These  elements  are  very  limited  ;  but  geom- 
eters have  succeeded  in  treating  with  them  a  great  number  of  im- 
portant questions  in  an  admirable  manner.  The  improvements 
introduced  within  a  century  into  mathematical  analysis  have  contrib- 
uted more  to  render  the  little  knowledge  that  we  have  immeasur- 
ably useful,  than  to  increase  it. 
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To  fill  up  the  vast  gap  in  the  resolution  of  algebraic 
equations  of  the  higher  degrees,  analysts  have  had  re-  oiutionofeqS 
course  to  a  new  order  of  questions, — to  what  they  call  tlons- 
the  numerical  resolution  of  equations.  Not  being  able  to  obtain 
the  real  algebraic  formula,  they  have  sought  to  determine  at  least 
the  value  of  each  unknown  quantity  for  such  or  such  a  designated 
system  of  particular  values  attributed  to  the  given  quantities.  This 
operation  is  a  mixture  of  algebraic  with  arithmetical  questions  ; 
and  it  has  been  so  cultivated  as  to  be  rendered  possible  in  all  cases, 
for  equations  of  any  degree  and  even  of  any  form.  The  methods 
for  this  are  now  sufficiently  general  ;  and  what  remains  is  to  sim- 
plify them  so  as  to  fit  them  for  regular  application.  While  such  is 
the  state  of  algebra,  we  have  to  endeavor  so  to  dispose  the  ques- 
tions to  be  worked  as  require  finally  only  this  numerical  resolution 
of  the  equations.  We  must  not  forget  however  that  this  is  very 
imperfect  algebra  ;  and  it  is  only  isolated,  or  truly  final  questions 
(which  are  very  few),  that  can  be  brought  finally  to  depend  upon 
only  the  numerical  resolution  of  equations.  Most  questions  are 
only  preparatory, — a  first  stage  of  the  solution  of  other  questions  ; 
and  in  these  cases  it  is  evidently  not  the  value  of  the  unknown 
quantity  that  we  want  to  discover,  but  the  formula  which  exhibits 
its  derivation.  Even  in  the  most  simple  questions,  when  this  nu- 
merical resolution  is  strictly  sufficient,  it  is  not  the  less  a  very  im- 
perfect method.  Because  we  cannot  abstract  and  treat  separately 
the  algebraic  part  of  the  question,  which  is  common  to  all  the  cases 
which  result  from  the  mere  variation  of  the  given  numbers,  we  are 
obliged  to  go  over  again  the  whole  series  of  operations  for  the 
slightest  change  that  may  take  place  in  any  one  of  the  quantities 
concerned. 

Thus  is  the  calculus  of  direct  functions  at  present  divided  into 
two  parts,  as  it  is  employed  for  the  algebraic  or  the  numerical  res- 
olution of  equations.  The  first,  the  only  satisfactory  one,  is  un- 
fortunately very  restricted,  and  there  is  little  hope  that  it  will  ever 
be  otherwise  :  the  second,  usually  insufficient,  has  at  least  the  ad- 
vantage of  a  much  greater  generality.  They  must  be  carefully 
distinguished  in  our  minds,  on  account  of  their  different  objects, 
and  therefore  of  the  different  ways  in  which  quantities  are  consid- 
ered by  them.  Moreover,  there  is,  in  regard  to  their  methods, 
an  entirely  different  procedure  in  their  rational  distribution.  In 
the  first  part,  we  have  nothing  to  do  with  the  values  of  the  unknown 
quantities,  and  the  division  must  take  place  according  to  the  nature 
of  the  equations  which  we  are  able  to  resolve  ;  whereas  in  the 
second,  we  have  nothing  to  do  with  the  degrees  of  the  equations, 
as  the  methods  are  applicable  to  equations  of  any  degree  whatever  ; 
but  the  concern  is  with  the  numerical  character  of  the  values  of 
the  unknown  quantities. 

These  two  parts,  which  constitute  the  immediate  ob-    Thp  Theoiy  oJ 
ject  of  the  Calculus  of  direct  functions,  are  subordina-    wiwtoona 
ted  to  a  third,  purely  speculative,  from  which  both  derive  their  most 
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effectual  resources,  and  which  haa  been  very  exactly  designated  by 
the  general  name  of  Theory  of  Equations,  though  it  relates,  as  yet; 
only  to  algebraic  equations.  The  numerical  resolution  of  equa- 
tions has,  on  account  of  its  generality,  special  need  of  this  rational 
foundation. 

Two  orders  of  question  divide  this  important  department  of  al- 
gebra between  them;  first,  those  which  relate  to  the  composition 
of  equations,  and  then  those  that  relate  to  their  transformation: 
tlif  business  of  these  Last  being  to  modify  the  roots  of  an  equation 
without  knowing  them,  according  to  any  given  law,  provided  this 
law  is  uniform  in  relation  t<>  all  these  roots. 

On»1   more   theory  remains   to   he   noticed,  to  complete  our  rapid 

exhibition  of  the  different  essential  parts  of  the  calculus  of  direct 

functions.      This  theory,  which  relates  to  the   trausfor- 

tenninwecJeffli   niation   «>f  functions   into   series   by  the  aid   of  what  is 

called  the  Method  of  indeterminate  Coefficients,  is  one 
of  the  most  fertile  and  important  in  algebra.  This  eminently  ana- 
lytical method  is  one  of  the  most  remarkable  discoveries  of  Des- 
cartes. The  invention  and  development  of  the  infinitesimal  calcu- 
lus, tor  which  it  might  be  very  happily  substituted  in  some  respects, 
has  undoubtedly  deprived  it  of  some  of  its  importance;  but  the 
growing  extension  of  the  transcendental  analysis  has.  while  Lessening 
its  necessity,  multiplied  it-  applications  and  enlarged  it-  resources; 
so  that,  by  the  useful  combination  of  the  two  theories,  the  employ- 
ment of  the  method  of  indeterminate  coefficients  has  become  much 
more  extensive  than  it  was  even  before  the  formation  of  the  cal- 
culus of  indirect  functions. 

1  have  now  completed  my  sketch  of  the  Calculus  of  Direct  Func- 
tions. We  must  next  pass  on  to  the  more  important  and  extensive 
branch  of  our  science,  the  Calculus  of  Indirect  Functions. 

SECTION  II. 
TRANSCENDENTAL  ANALYSIS,  OR  CALCULUS  OF   INDIRECT    FUNCTIONS. 

Three  pm.cipai  ^  e  referred  (p.  65^)  in  a  former  section  to  the  views 
riew  of  the  transcendental  analysis  presented  by  Leibnitz, 

Newton,  and  Lagrange.  We  shall  see  that  each  conception  has 
advantages  of  its  own,  that  all  are  finally  equivalent,  and  that  no 
method  has  yet  been  found  which  unites  their  respective  character- 
istics. Whenever  the  combination  takes  place,  it  will  probably  be 
by  some  method  founded  on  the  conception  of  Lagrange.  The  other 
two  will  then  offer  only  an  historical  interest  ;  and  meanwhile,  the 
science  must  be  regarded  as  in  a  merely  provisional  state,  which 
requires  the  use  of  all  the  three  conceptions  at  the  same  time  ;  for 
it  is  only  by  the  use  of  them  all  that  an  adequate  idea  of  the  anal- 
ysis and  its  applications  can  be  formed.  The  vast  extent  and  dif- 
ficulty of  this  part  of  mathematics,  and  its  recent  formation,  should 
prevent  our  being  at  all  surprised  at  the  existing  want  of  system. 
The  conception  which  will  doubtless  give  a  fixed  and  uniform  char- 
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acter  to  the  science  has  come  into  the  hands  of  only  one  new  gen- 
eration of  geometers  since  its  creation  ;  and  the  intellectual  habits 
requisite  to  perfect  it  have  not  been  sufficiently  formed. 

The  first  germ  of  the  infinitesimal  method  (which 
can  be  conceived  of  independently  of  the  Calculus)  may 
bo  recognised  in  the  old  Greek  Method  of  Exhaustions,  employed 
to  pass  from  the  properties  of  straight  lines  to  those  of  curves. 
The  method  consisted  in  substituting  for  the  curve  the  auxiliary 
consideration  of  a  polygon,  inscribed  or  circumscribed,  by  means 
of  which  the  curve  itself  was  reached,  the  limits  of  the  primitive 
ratios  being  suitably  taken.  There  is  no  doubt  of  the  filiation  of 
ideas  in  this  case  ;  but  there  was  in  it  no  equivalent  for  our  modern 
methods  ;  for  the  ancients  had  no  logical  and  general  means  for  the 
determination  of  these  limits,  which  was  the  chief  difficulty  of  the 
question.  The  task  remaining  for  modern  geometers  was  to  gen- 
eralize the  conception  of  the  ancients,  and,  considering  it  in  an 
abstract  manner,  to  reduce  it  to  a  system  of  calculation,  which  was 
impossible  to  them. 

Lagrange  justly  ascribes  to  the  great  geometer  Fermât  the  first 
idea  in  this  new  direction.  Fermât  may  be  regarded  as  having 
initiated  the  direct  formation  of  transcendental  analysis  by  his 
method  for  the  determination  of  maxima  and  minima,  and  for  the 
finding  of  tangents,  in  which  process  he  introduced  auxiliaries 
which  he  afterward  suppressed  as  null  when  the  equations  obtained 
had  undergone  certain  suitable  transformations.  After  some  modi- 
fications of  the  ideas  of  Fermât  in  the  intermediate  time,  Leibnitz 
stripped  the  process  of  some  complications,  and  formed  the  analysis 
into  a  general  and  distinct  calculus,  having  its  own  notation  :  and 
Leibnitz  is  thus  the  creator  of  transcendental  analysis,  as  we  employ 
it  now.  This  pre-eminent  discovery  was  so  ripe,  as  all  great  con- 
ceptions are  at  the  hour  of  their  advent,  that  Newton  had  at  the 
same  time,  or  rather  earlier,  discovered  a  method  exactly  equivalent, 
regarding  the  analysis  from  a  different  point  of  view,  much  more 
logical  in  itself,  but  less  adapted  than  that  of  Leibnitz  to  give  all 
practicable  extent  and  facility  to  the  fundamental  method.  La- 
grange afterward,  discarding  the  heterogeneous  considerations 
which  had  guided  Leibnitz  and  Newton,  reduced  the  analysis  to  a 
purely  algebraic  system,  which  only  wants  more  aptitude  for  ap- 
plication. 

We  will  notice  the  three  methods  in  their  order. 

The  method  of  Leibnitz  consists  in  introducing  into  Method  of 
the  calculus,  in  order  to  facilitate  the  establishment  of  Leibnitz. 
equations,  the  infinitely  small  elements  or  differentials  which  are 
supposed  to  constitute  the  quantities  whose  relations  we  are  seeking. 
There  are  relations  between  these  differentials  which  are  simpler 
and  more  discoverable  than  those  of  the  primitive  quantities:  and 
by  these  we  may  afterward  (through  a  special  calculus  employed  to 
eliminate  these  auxiliary  infinitesimals)  recur  to  the  equations  sought, 
which  it  would  usually  have  been  impossible    to    obtain    directly. 
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This  indirect  analysis  may  have  varions  degrees  of  indirectness; 
for,  when  there  is  too  much  difficulty  in  forming  the  equation  be* 
tween  the  differentials  of  the  magnitudes  under  notice  a  second  ap- 
plication of  the  method  is  required,  the  differentials  being  now 
treated  as  new  primitive  quantities,  and  a  relation  being  Bought  be- 
tween their  infinitely  small  elements,  or  second  differentials,  and  so 
on  :  the  same  transformation  being  repeated  any  number  of  times, 
provided  the  whole  number  of  auxiliaries  l>e  finally  eliminated. 
It  may  be  asked  by  novices  in  these  studies,  how  these  auxiliary 

quantities    Can    I f    OSe  while    they  are    of   the  s;nne   species  with 

the  magnitudes  to  be  treated,  seeing  that  the  greater  or  Less  value 
of  any  quantity  can  n«'t  affect  any  inquiry  which  has  aothing  to  do 
with  value  at  all.  The  explanation  is  this.  We  must  begin  by 
distinguishing  the  different  orders  of  infinitely  small  quantities, 
obtaining  a  precise  idea  <.f  this  l'y  considering  them  as  being  either 
the  successive  powers  <»t'  the  same  primitive  infinitely  small  quan- 
tity, or  as  being  quantities  which  may  he  regarded  as  having 
finite  ratios  with  these  powers;  bo  that,  for  instance,  the  second 
or  third  or  other  differentials  of  tla-  Bame  variable  are  classed 
a-  infinitely  small  quantities  of  the  Becond,  third  or  other  order, 
because  it  is  easy  t"  exhibit  in  them  finite  multiples  of  the  second, 
third,  or  other  powers  of  a  certain  first  differential.  These  pre- 
liminary ideas  being  laid  down,  the  spirit  of  the  infinitesimal  analy- 
sis consists  in  constantly  neglecting  the  infinitely  small  quantities 
in  comparison  with  finite  quantities';  ami  generally  the  infinitely 
small  quantities  of  any  older  whatever  in  comparison  with  all  those 

of  an  inferior  order.  We  gee  at  once  how  such  a  power  must  facil- 
itate the  formation  of  equations  between  the  differentials  of  quanti- 
ties, since  we  can  Substitute  for  these  differentials  Such  other  ele- 
ments as  we  may  choose,  and  as  will  he  more  simple  to  treat,  only 
observing  the  condition  that  the  new  elements  shall  differ  from  the 
preceding  only  by  quantities  infinitely  small  in  relation  to  them. 
It  is  thus  that  it  becomes  possible  in  geometry  to  treat  curved  lines 
as  composed  of  an  infinity  of  rectilinear  (dements,  and  curved 
surfaces  as  formed  of  plane  elements  :  and.  in  mechanics,  varied 
motions  as  an  infinite  series  of  uniform  motions,  succeeding  each 
other  at  infinitely  small  intervals  of  time.  Such  a  mere  hint  as 
this  of  the  varied  application  of  this  method  may  give  some  idea 
of  the  vast  scope  of  the  conception  of  transcendental  analysis,  as 
formed  by  Leibnitz.  It  is,  beyond  all  question,  the  loftiest  idea 
ever  yet  attained  by  the  human  mind. 

It  is  clear  that  this  conception  was  necessary  to  complete  the 
basis  of  mathematical  science,  by  enabling  us  to  establish,  in  a 
broad  and  practical  manner,  the  relation  of  the  concrete  to  the  ab- 
stract. In  this  respect,  we  must  regard  it  as  the  necessary  com- 
plement of  the  great  fundamental  idea  of  Descartes  on  the  general 
analytical  representation  of  natural  phenomena  ;  an  idea  which, 
could  not  be  duly  estimated  or  put  to  use  till  after  the  formation  of 
the  infinitesimal  analysis. 
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This  analysis  has  another  property  besides  that  of  facilitating  the 
study  of  the  mathematical  laws  of  all  phenomena,  and  perhaps  not 
less  important  than  that.  The  differential  formulas  Generality  of  th» 
exhibit  an  extreme  generality,  expressing  in  a  single  lormulas- 
equation  each  determinate  phenomenon,  however  varied  may  be  the 
subjects  to  which  it  belongs.  Thus,  one  such  equation  gives  the 
tangents  of  all  curves,  another  their  rectifications,  a  third  their 
quadratures  ;  and,  in  the  same  way,  one  invariable  formula  ex- 
presses the  mathematical  law  of  all  variable  motion  ;  and  one  sin- 
gle equation  represents  the  distribution  of  heat  in  any  body,  and 
for  any  case.  This  remarkable  generality  is  the  basis  of  the  loftiest 
views  of  the  geometers.  Thus,  this  analysis  has  not  only  furnished 
a  general  method  for  forming  equations  indirectly  which  could  not 
have  been  directly  discovered,  but  it  has  introduced  a  new  order  of 
more  natural  laws  for  our  use  in  the  mathematical  study  of  natural 
phenomena,  enabling  us  to  rise  at  times  to  a  perception  of  positive 
approximations  between  classes  of  wholly  different  phenomena,, 
through  the  analogies  presented  by  the  differential  expressions  of 
their  mathematical  laws.  In  virtue  of  this  second  property  of  the 
analysis,  the  entire  system  of  an  immense  science,  like  geometry  or 
mechanics,  has  submitted  to  a  condensation  into  a  small  number  of 
analytical  formulas,  from  which  the  solution  of  all  particular  prob- 
lems can  be  deduced,  by  invariable  rules. 

This  beautiful  method  is,  however,  imperfect  in  its  .InRtific.ltion  of 
logical  basis.  At  first,  geometers  were  naturally  more  the  Method, 
intent  upon  extending  the  discovery  and  multiplying  its  applica- 
tions than  upon  establishing  the  logical  foundation  of  its  processes. 
It  was  enough,  for  some  time,  to  be  able  to  produce,  in  answer  to 
objections,  unhoped-for  solutions  of  the  most  difficult  problems.  It 
became  necessary,  however,  to  recur  to  the  basis  of  the  new  analy- 
sis, to  establish  the  rigorous  exactness  of  the  processes  employed, 
notwithstanding  their  apparent  breaches  of  the  ordinary  laws  of 
reasoning.  Leibnitz  himself  failed  to  justify  his  conception,  giving, 
when  urged,  an  answer  which  represented  it  as  a  mere  approxima- 
tive calculus,  the  successive  operations  of  which  might,  it  is  evident, 
admit  an  augmenting  amount  of  error.  Some  of  his  successors 
were  satisfied  with  showing  that  its  results  accorded  with  those 
obtained  by  ordinary  algebra,  or  the  geometry  of  the  ancients, 
reproducing  by  these  last  some  solutions  which  could  be  at  first 
obtained  only  by  the  new  method.  Some,  again*,  demonstrated  the 
conformity  of  the  new  conception  with  others  ;  that  of  Newton 
especially,  which  was  unquestionably  exact.  This  afforded  a  prac- 
tical justification:  but,  in  a  case  of  such  unequalled  importanceT 
a  logical  justification  is  also  required, — a  direct  proof  of  the  neces- 
sary rationality  of  the  infinitesimal  method.  It  was  Carnot  who 
furnished  this  at  last,  by  showing  that  the  method  was  founded  on 
the  principle  of  the  necessary  compensation  of  errors.  We  can  not 
say  that  all  the  logical  scaffolding  of  the  infinitesimal  method  may 
not  have  a  merely  provisional  existence,  vicious  as  it  is  in  its  nature  : 
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but,  in  the  present  state  of  our  knowledge,  Carnot's  principle  of  the 
necessary  compensation  of  errors  is  of  more  importance,  in  legiti- 
mating llif  analysis  of  Leibnitz,  than  is  even  yet  commonly  sup- 
posed. His  reasoning  is  founded  on  the  conception  of  infinitesimal 
quantities  indefinitely  decreasing,  while  those  from  which  they  are 
derived  are  fixed.  The  infinitely  small  errors  introduced  with  the 
auxiliaries  ean  not  have  occasioned  other  than  infinitely  small  errors 
in  all  the  equations  ;  and  when  the  relations  of  finite  quantities  are 
reached,  these  relations  must  be  rigorously  exact,  since  the  only 
errors  then  possible  must  be  finite  ones,  which  can  not  have  en- 
tered :  and  thus  the  finite  equations  become  perfect.  Carnot's  the- 
ory is  doubtless  more  subtile  than  solid  :  but  it  lias  no  other  radical 
logical  vice  than  that  of  the  infinitesimal  method  itself,  of  which  it 
is,  as  it  seems  to  me,  the  natural  development  and  general  explana- 
tion :  so  that  it  must  be  adopted  as  long  as  that  method  is  directly 
employed. 

The  philosophical  character  <>f  the  transcendental  analysis  has 
now  been  sufficiently  exhibited  to  allow  of  my  giving  only  the  prin- 
cipal idea  of  the  other  two  methods. 

Nkwton..s  Newton  offered  his  conception  under  several  differ- 

mkihod.  ent  forms  in  succession.     That  which  is  now  most  com- 

monly adopted,  at   leasl  on  the  continent,  was  called  by  himself, 
sometimes  the  Method  of  prime  <tn<l  ultimate  Ratios,  sometimes  the 
Method  of  Limits,  by  which  last  term  it  is  now  usually  known. 
Method  of  lim-        Under   this   method,  the  auxiliaries   introduced  are 
»*  the  limits  of  the  ratios  of  the  simultaneous  increments 

of  the  primitive  quantities;  <>r.  in  other  words,  the  final  ratios  of 
these  increments  :  limits  or  final  ratios  which  we  can  easily  show 
to  have  a  determinate  and  finite  value.  A  special  calculus,  which 
is  the  equivalent  of  the  infinitesimal  calculus,  is  afterward  em- 
ployed, to  rise  from  the  equations  between  these  limits  to  the 
corresponding  equations  between  the  primitive  quantities  them- 
selves. 

The  power  of  easy  expression  of  the  mathematical  laws  of  phe- 
nomena given  by  this  analysis  arises  from  the  calculus  applying, 
not  to  the  increments  themselves  of  the  proposed  quantities,  but  to 
the  limits  of  the  ratios  of  those  increments  ;  and  from  our  being 
therefore  able  always  to  substitute  for  each  increment  any  other 
magnitude  more  easy  to  treat,  provided  their  final  ratio  is  the  ratio 
of  equality  ;  or,  in  other  words,  that  the  limit  of  their  ratio  is  unity. 
It  is  clear,  in  fact,  thai;  the  calculus  of  limits  can  be  in  no  way 
affected  by  this  substitution.  Starting  from  this  principle,  we  find 
nearly  the  equivalent  of  the  facilities  offered  by  the  analysis  of 
Leibnitz,  which  are  merely  considered  from  another  point  of  view. 
Thus,  curves  will  be  regarded  as  the  limits  of  a  series  of  rectilinear 
polygons,  and  variable  motions  as  the  limits  of  an  aggregate  of  uni- 
form motions  of  continually  nearer  approximation,  etc.,  etc.  Such 
is,  in  substance,  Newton's  conception  ;  or  rather,  that  which  Mac- 
laurin  and  D'Alembert  have  offered  as  the  most  rational  basis  of 
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the  transcendental  analysis,  in  the  endeavor  to  fix  and  arrange 
Newton's  ideas  on  the  subject. 

Newton  had  another  view,  however,  which  ought  to  Fluxiond  and 
be  presented  here,  because  it  is  still  the  special  form  of  flulirs- 
the  calculus  of  indirect  functions  commonly  adopted  by  English 
geometers  ;  and  also,  on  account  of  its  ingenious  clearness  in  some 
cases,  and  of  its  having  furnished  the  notation  best  adapted  to  this 
manner  of  regarding  the  transcendental  analysis.  I  mean  the  Cal- 
culus of  fluxions  and  of  fluents ,  founded  on  the  general  notion  of 
velocities. 

To  facilitate  the  conception  of  the  fundamental  idea,  let  us  con- 
ceive of  every  curve  as  generated  by  a  point  affected  by  a  motion 
varying  according  to  any  law  whatever.  The  different  quantities 
presented  by  the  curve,  the  abscissa,  the  ordinate,  the  arc,  the  area, 
etc.,  will  be  regarded  as  simultaneously  produced  by  successive  de- 
grees during  this  motion.  The  velocity  with  which  each  one  will 
have  been  described  will  be  called  the  fluxion  of  that  quantity, 
which  inversely  would  have  been  called  its  fluent.  Henceforth,  the 
transcendental  analysis  will  according  to  this  conception,  consist  in 
forming  directly  the  equations  between  the  fluxions  of  the  proposed, 
quantities,  to  deduce  from  them  afterward,  by  a  special  Calculus, 
the  equations  between  the  fluents  themselves.  What  has  just  been 
stated  respecting  curves  may  evidently  be  transferred  to  any  mag- 
nitudes whatever,  regarded,  by  the  help  of  a  suitable  image,  as 
some  being  produced  by  the  motion  of  others.  This  method  is  evi- 
dently the  same  with  that  of  limits  complicated  with  the  foreign 
idea  of  motion.  It  is,  in  fact,  only  a  way  of  representing,  by  a 
comparison  derived  from  mechanics,  the  method  of  prime  and  ulti- 
mate ratios,  which  alone  is  reducible  to  a  calculus.  It  therefore 
necessarily  admits  of  the  same  general  advantages  in  the  various 
principal  applications  of  the  transcendental  analysis,  without  its 
being  requisite  for  us  to  offer  special  proofs  of  this. 

Lagrange's  conception  consists  in  its  admirable  sim-  Lagrange.3 
plicity,  in  considering  the  transcendental  analysis  to  be  method. 
a  great  algebraic  artifice,  by  which,  to  facilitate  the  establishment 
of  equations,  we  must  introduce,  in  the  place  of  or  with  the  primi- 
tive functions,  their  derived  functions  ;  that  is,  according  to  the 
definition  of  Lagrange,  the  coefficient  of  the  first  term  of  the  incre- 
ment of  each  function,  arranged  according  to  the  ascending  powers 
of  the  increment  of  its  variable.  The  Calculus  of  indirect  functions, 
properly  so  called,  is  destined  here,  as  well  as  in  the  conceptions  of 
Leibnitz  and  Newton,  to  eliminate  these  derivatives,  employed  as 
auxiliaries,  to  deduce  from  their  relations  the  corresponding  equa- 
tions between  the  primitive  magnitudes.  The  transcendental  anal- 
ysis is  then  only  a  simple,  but  very  considerable  extension  of  ordi- 
nary analysis.  It  has  long  been  a  common  practice  with  geometers 
to  introduce,  in  analytical  investigations,  in  the  place  of  the  magni- 
tudes in  question,  their  different  powers,  or  their  logarithms,  01 
their  sines,  etc.,  in  order  to  simplify  the  equations,  and  even  to  ob 
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tain  them  more  easily.  Successive  derivation  is  a  general  artifice 
of  the  same  nature,  only  of  greater  extent,  and  commanding  in  con- 
sequence, much  more  important  resources  for  this  common  object. 

But,  though  we  may  easily  conceive,  à  priori,  that  the  auxiliary 
use  of  these  derivatives  may  facilitate  the  study  of  equations,  it  is 
not  easy  to  explain  why  it  must  be  so  under  this  method  of  deriva- 
tion, rather  than  any  other  transformation.  This  is  the  weak  side 
of  Lagrange's  great  idea.  We  have  not  yet  become  able  to  lay 
hold  of  its  precise  advantages,  in  an  abstract  manner,  and  without 
recurrence  to  the  other  conceptions  of  the  transcendental  analysis. 
These  advantages  can  be  established  only  in  the  separate  considera- 
tion of  each  principal  question  :  and  this  verification  becomes  labo- 
rious, in  the  treatment  of  a  complex  problem. 

Other  theories  have  been  proposed,  such  as  Eider's  Calculus  of 
vanishing  quantities:  but  they  are  merely  modifications  of  the 

three  just  exhibited.  We  must  next  compare  and  estimate  these 
methods;  and  in  the  first  place  observe  their  perfect  and  necessary 
conformity. 

identity  of  the  Considering  the  three  methods  in  regard  to  their  des- 
•ree method*  tinatioii,  independently  of  preliminary  ideas,  it  is  clear 
that  they  all  consist  in  the  same  general  logical  artifice  ;  that  is, 
the  introduction  of  a  certain  system  of  auxiliary  magnitudes  uni- 
formly correlative  with  those  under  investigation;  the  auxiliaries 
being  substituted  for  the  express  object  of  facilitating  the  analytical 
expression  of  the  mathematical  laws  of  phenomena,  though  they 
must  be  finally  eliminated  by  the  help  of  a  special  calculus.  It  was 
this  which  determined  me  to  define  the  transcendental  analysis  as 
the  Calculus  of  indirect  functions,  in  order  to  mark  its  true  philo- 
sophical character,  while  excluding  all  discussion  about  the  best 
manner  of  conceiving  and  applying  it.  Whatever  may  be  the 
method  employed,  the  general  effect  of  this  analysis  is  to  bring 
every  mathematical  question  more  speedily  into  the  domain  of  the 
calculus,  and  thus  to  lessen  considerably  the  grand  difficulty  of  the 
passage  from  the  concrete  to  the  abstract.  We  can  not  hope  that 
the  Calculus  will  ever  lay  hold  of  all  questions  of  natural  philoso- 
phy— geometrical,  mechanical,  thermological,  etc. — from  their  birth. 
That  would  be  a  contradiction.  In  every  problem  there  must  be  a 
certain  preliminary  operation  before  the  calculus  can  be  of  any  use, 
and  one  which  could  not  by  its  nature  be  subjected  to  abstract  and 
invariable  rules  : — it  is  that  which  has  for  its  object  the  establish- 
ment of  equations,  which  are  the  indispensable  point  of  departure 
for  all  analytical  investigations.  But  this  preliminary  elaboration 
has  been  remarkably  simplified  by  the  creation  of  the  transcend- 
ental analysis,  which  lias  thus  hastened  the  moment  at  which  gen- 
eral and  abstract  processes  may  be  uniformly  and  exactly  applied 
to  the  solution,  by  reducing  the  operation  to  finding  the  equations 
between  auxiliary  magnitudes,  whence  the  Calculus  leads  to  equa- 
tions directly  relating  to  the  proposed  magnitudes,  which  had  for- 
merly to  be  established  directlv.     Whether  those  indirect  equation? 
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are  differential  equations,  according  to  Leibnitz,  or  equations  of 
limits,  according  to  Newton,  or  derived  equations,  according  to 
Lagrange,  the  general  procedure  is  evidently  always  the  same.  The 
coincidence  is  not  only  in  the  result  but  in  the  process  ;  for  the 
auxiliaries  introduced  are  really  identical,  being  only  regarded  from 
different  points  of  view.  The  conceptions  of  Leibnitz  and  Newton 
consist  in  making  known  in  any  case  two  general  necessary  prop- 
erties of  the  derived  function  of  Lagrange.  The  transcendental 
analysis,  then,  examined  abstractly  and  in  its  principle,  is  always 
the  same,  whatever  conception  is  adopted  ;  and  the  processes  of  the 
Calculus  of  indirect  functions  are  necessarily  identical  in  these 
different  methods,  which  must  therefore,  under  any  application 
whatever,  lead  to  rigorously  uniform  results. 

If  we  endeavor  to  estimate  their  comparative  value,  Their  compara. 
we  shall  find  in  each  of  the  three  conceptions  advan-  tive  van- 
tages and  inconveniencies  which  are   peculiar  to  it,  and  which 
prevent  geometers  from  adhering  to  any  one  of  them,  as  exclusive 
and  final. 

The  method  of  Leibnitz  has  eminently  the  advantage  in  the 
rapidity  and  ease  with  which  it  effects  the  formation  of  equations 
between  auxiliary  magnitudes.  We  owe  to  its  use  the  high  perfec- 
tion attained  by  all  the  general  theories  of  geometry  and  mechan- 
ics. Whatever  may  be  the  speculative  opinions  of  geometers  as  to 
the  infinitesimal  method,  they  all  employ  it  in  the  treatment  of  any 
new  question.  Lagrange  himself,  after  having  reconstructed  the 
analysis  on  a  new  basis,  rendered  a  candid  and  decisive  homage 
to  the  conception  of  Leibnitz,  by  employing  it  exclusively  in  the 
whole  system  of  his  'Analytical  Mechanics.'  Such  a  fact  needs 
no  comment.  Yet  we  are  obliged  to  admit,  with  Lagrange,  that 
the  conception  of  Leibnitz  is  radically  vicious  in  its  logical  rela- 
tions. He  himself  declared  the  notion  of  infinitely  small  quanti- 
ties to  be  a  false  idea  :  and  it  is  in  fact  impossible  to  conceive  of 
them  clearly,  though  we  may  sometimes  fancy  that  we  do.  This 
false  idea  bears,  to  my  mind,  the  characteristic  impress  of  the  met- 
aphysical age  of  its  birth  and  tendencies  of  its  originator.  By  the 
ingenious  principle  of  the  compensation  of  errors,  we  may,  as  we 
have  already  seen,  explain  the  necessary  exactness  of  the  processes 
which  compose  the  method  ;  but  it  is  a  radical  inconvenience  to  be 
obliged  to  indicate,  in  Mathematics,  two  classes  of  reasonings  so 
unlike,  as  that  the  one  order  are  perfectly  rigorous,  while  by  the 
others  we  designedly  commit  errors  which  have  to  be  afterward 
compensated.  There  is  nothing  very  logical  in  this  ;  nor  is  any- 
thing obtained  by  pleading,  as  some  do,  that  this  method  can  be 
made  to  enter  into  that  of  limits,  which  is  logically  irreproachable. 
This  is  eluding  the  difficulty,  and  not  resolving  it  ;  and  besides, 
the  advantages  of  this  method,  its  ease  and  rapidity,  are  almost 
entirely  lost  under  such  a  transformation.  Finally,  the  infinitesimal 
method  exhibits  the  very  serious  defect  of  breaking  the  unity  of 
abstract  mathematics  by  creating  a  transcendental  analysis  founded 
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upon  principles  widely  different  from  those  which  serve  as  a  basis 
to  ordinary  analysis.  This  division  of  analysis  into  two  systems, 
almost  wholly  independent,  tends  to  prevent  the  formation  of  gen- 
eral analytical  conceptions.  To  estimate  the  consequences  duly, 
we  must  recur,  in  thought,  to  the  state  of  the  science  before 
Lagrange  had  established  a  general  and  complete  harmony  be- 
tween these  two  great  sections. 

Newton's  conception  is  free  from  the  logical  objections  imputable 
to  that  ol*  Leibnitz.  The  notion  of  limits  is  in  fact  remarkable  for 
its  distinctness  and  precision.  The  équations  are,  in  this  case, 
regarded  as  exact  from  their  origin  ;  and  the  general  rules  of  rea- 
soning are  as  constantly  observed  as  in  ordinary  analysis.  But  it  is 
weak  in  resources,  and  embarrassing  in  operation,  compared  with 
the  infinitesimal  method.  In  its  applications,  the  relative  inferior- 
ity of  this  theory  is  very  Strongly  marked.  It  also  separates  the 
ordinary  and  transcendental  analysis,  though  not  so  conspicuously 
as  the  theory  of  Leibnitz.  As  Lagrange  remarked,  the  idea  of 
limits,  though  clear  and  exact,  is  not  the  less  a  foreign  idea,  on 
which  analytical  theories  ought  not  to  be  dependent. 

This  perfect  unity  of  analysis,  and  a  purely  abstract  character  in 
tin1  fundamental  ideas,  are  found  in  the  conception  of  Lagrange, 
and  there  alone.  It  is,  therefore,  the  most  philosophical  of  all. 
Discarding  every  heterogeneous  consideration,  Lagrange  reduced 
the  transcendental  analysis  to  its  proper  character, — that  of  pre- 
senting a  very  extensive  class  of  analytical  transformations,  which 
facilitate,  in  a  remarkable  degree,  the  expression  of  the  conditions 
of  the  various  problems.  This  exhibits  the  conception  as  a  simple 
extension  of  ordinary  analysis.  It  is  a  superior  algebra.  All  the 
different  parts  of  abstract  mathematics,  till  then  so  incoherent,  might 
be  from  that  moment  conceived  of  as  forming  a  single  system.  This 
philosophical  superiority  marks  it  for  adoption  as  the  final  theory 
of  transcendental  analysis;  but  it  presents  too  many  difficulties,  in 
its  application,  in  comparison  with  the  others,  to  admit  of  its  exclu- 
sive preference  at  present.  Lagrange  himself  had  great  difficulty 
in  rediscovering,  by  his  own  method,  the  principal  results  already 
obtained  by  the  infinitesimal  method,  on  general  questions  in  geom- 
etry and  mechanics  ;  and  we  may  judge  by  that  what  obstacles 
would  occur  in  treating  in  the  same  way  questions  really  new  and 
important.  Though  Lagrange,  stimulated  by  difficulty,  obtained 
results  in  some  cases  which  other  men  would  have  despaired  of,  it 
is  not  the  less  true  that  his  conception  has  thus  far  remained,  as  a 
whole,  essentially  unsuited  to  applications. 

The  result  of  such  a  comparison  of  these  three  methods  is  the 
conviction  that,  in  order  to  understand  the  transcendental  analysis 
thoroughly,  we  should  not  only  study  it  in  its  principles  according 
to  all  these  conceptions,  but  should  accustom  ourselves  to  employ 
them  all  (and  especially  the  first  and  last)  almost  indifferently,  in 
the  solution  of  all  important  questions,  whether  of  the  calculus 
of  indirect  functions   in  itself,  or  of  its  applications.     In  all  the 
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other  departments  of  mathematical  science,  the  consideration  of 
different  methods  for  a  single  class  of  questions  may  be  useful,  apart 
from  the  historical  interest  which  it  presents  ;  but  it  is  not  indis- 
pensable. Here,  on  the  contrary,  it  is  strictly  indispensable. 
Without  it  there  can  be  no  philosophical  judgment  of  this  admirable 
creation  of  the  human  mind  ;  nor  any  success  and  facility  in  the  use 
of  this  powerful  instrument. 

THE  DIFFERENTIAL  AND  INTEGRAL  CALCULUS. 


Its  Two  Parts. 


The  Calculus  of  Indirect  Functions  is  necessarily 
divided  into  two  parts  ;  or  rather,  it  is  composed  of  two 
distinct  calculi,  having  the  relation  of  converse  action.  By  the  one 
we  seek  the  relations  between  the  auxiliary  magnitudes,  by  means 
of  the  relations  between  the  corresponding  primitive  magnitudes  ; 
by  the  other  we  seek,  conversely,  these  direct  equations  by  means 
of  the  indirect  equations  first  established.  This  is  the  double 
object  of  the  transcendental  analysis. 

Different  names  have  been  given  to  the  two  systems,  according  to 
the  point  of  view  from  which  the  entire  analysis  has  been  regarded. 
The  infinitesimal  method,  properly  so  called,  being  most  in  use, 
almost  all  geometers  employ  the  terms  Differential  Calculus  and 
Integral  Calculus  established  by  Leibnitz.  Newton,  in  accordance 
with  his  method,  called  the  first  the  Calculus  of  Fluxions,  and  the 
second  the  Calculus  of  Fluents,  terms  which  were  till  lately  com- 
monly adopted  in  England.  According  to  the  theory  of  Lagrange, 
the  one  would  be  called  the  Calculus  of  Derived  Functions,  and 
the  other  the  Calculus  of  Primitive  Functions.  I  shall  make  use 
of  the  terms  of  Leibnitz,  as  the  fittest  for  the  formation  of  secon- 
dary expressions,  though  we  must,  as  has  been  shown,  employ  all 
the  conceptions  concurrently,  approaching  as  nearly  as  may  be  to 
that  of  Lagrange. 

The  differential  calculus  is  obviously  the  rational  Thpir  mutua] 
basis  of  the  integral.  We  have  seen  that  ten  simple  relations. 
functions  constitute  the  elements  of  our  analysis.  We  cannot  know 
how  to  integrate  directly  any  other  differential  expressions  than 
those  produced  by  the  differentiation  of  those  ten  functions.  The 
art  of  integration  consists  therefore  in  bringing  all  the  other  cases, 
as  far  as  possible,  to  depend  wholly  on  this  small  number  of  simple 
functions. 

It  may  not  be  apparent  to  all  minds  what  can  be  the  proper  util- 
ity of  the  differential  calculus,  independently  of  this  necessary  con- 
nection with  the  integral  calculus,  which  seems  as  if  it  must  be  in 
itself  the  only  directly  indispensable  one  ;  in  fact,  the  elimination 
of  the  infinitesimals  or  the  derivatives,  introduced  as  auxiliaries, 
being  the  final  object  of  the  calculus  of  indirect  functions,  it  is  nat- 
ural to  think  that  the  calculus  which  teaches  us  to  deduce  the  equa- 
tions between  the  primitive  magnitudes  from  those  between  the 
auxiliary  magnitudes  must  meet  all  the  general  needs  of  the  trans 
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cendental  analysis,  without  our  seeing  at  first  what  special  and 
constant  part  the  solution  of  the  inverse  question  can  have  in  such 
an  analysis.  A  common  answer  is  assigning  to  die  differential  cal- 
culus the  office  of  forming  the  differential  equations;  but  this  is 
clearly  an  error  ;  for  the  primitive  formation  of  differential  equa- 
tions is  not  the  business  of  any  calculus,  for  it  is,  on  the  contrary, 
the  point  of  departure  of  any  calculus  whatever.  The  very  use  of 
the  differential  calculus  is  enabling  us  to  differentiate  the  various 
equations;  and  it  cannot  therefore  be  the  process  for  establishing 
them.  This  common  error  arises  from  confounding  the  infinitesimal 
calculus  with  the  infinitesimal  t/irt/torf,  which  last  facilitates  the 
formation  of  equations,  in  every  application  of  the  transcendental 
analysis.  The  calculus  is  the  indispensable  complement  of  the 
method  :  but  it  is  perfectly  distinct  from  it.  But  again,  we  should 
much  misconceive  the  peculiar  importance  of  this  first  branch  of 
the  calculus  of  indirect  functions  if  we  saw  in  it  only  a  preliminary 
process,  designed  merely  to  prepare  an  indispensable  basis  for  the 
integral  calculus.  A  few  words  will  show  that  a  primary  direct  and 
necessary  office  is  always  assigned  to  the  differential  calculus.  In 
of  anion  fonning  differential  equations,  we  rarely  restrict  our- 
etwo.  selves  to  introducing  differentially  only  those  magni- 
tudes whose  relation-  are  Bought.  It  would  often  be  impossible  to 
establish  equations  without  introducing  other  magnitudes  whose 
relations  arc,  or  are  supposed  to  be,  known.  Now  in  such  cases  it 
i<  accessary  thai  the  differentials  of  these  intermediaries  should  be 
eliminated  before  the  (Minutions  arc  lit  for  integration.  This  elimi- 
nation belongs  to  the  differential  calculus  ;  for  it  must  be  done  by 
determining,  by  means  of  the  equations  between  the  intermediary 
functions,  the  relations  of  their  differentials;  and  this  is  merely  a 
question  of  differentiation.  This  is  the  way  in  which  the  differential 
calculus  not  only  prepares  a  basis  for  the  integral,  but  makes  it 
available  in  a  multitude  of  cases  which  could  not  otherwise  be 
treated.  There  are  some  questions,  few,  but  highly 
ferïS  caicni'ua  important,  which  admit  of  the  employment  of  the  dif- 
ferential calculus  alone.  They  are  those  in  which  the 
magnitudes  sought  enter  directly,  and  not  by  their  differentials, 
into  the  primitive  differential  equations,  which  then  contain  differ- 
entially only  the  various  known  functions  employed,  as  we  saw  just 
now,  as  intermediaries.  This  calculus  is  here  entirely  sufficient 
for  the  elimination  of  the  infinitesimals,  without  the  question  giving 
rise  to  any  integration.  There  are  also  questions,  few,  but  highly 
important,  which  are  the  converse  of  the  last,  requiring  the  em 
ployment  of  the  integral  calculus  alone.  In  these,  the 
te$S  °  calculus*  differential  equations  are  found  to  be  immediately  ready 
aione.  for  integration,  because  they  contain,  at  their  first  for- 

mation, only  the  infinitesimals  which  relate  to  the  functions  sought, 
or  to  the  really  independent  variables,  without  the  introduction, 
differentially,  of  any  intermediaries  being  required.  If  intermediary 
functions  are  introduced,  they  will,  by  the  hypothesis,  enter  directly, 
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and  not  ny  their  differentials  ;  and  then,  ordinary  algebra  will  serve 
for  their  elimination,  and  to  bring  the  question  to  depend  on  the 
integral  calculus  only.  The  differential  calculus  is,  in  such  cases, 
not  essential  to  the  solution  of  the  problem,  which  will  depend  en- 
tirely on  the  integral  calculus.  Thus,  all  questions  to  which  the 
analysis  is  applicable  are  contained  in  three  classes.  The  first  class 
comprehends  the  problems  which  may  be  resolved  by  the  differential 
calculus  alone.  The  second,  those  which  may  be  resolved  by  the 
integral  calculus  alone.  These  are  only  exceptional  ;  the  third 
constituting  the  normal  case  ;  that  in  which  the  differential  and  in- 
tegral calculus  have  each  a  distinct  and  necessary  part  in  the  solu- 
tion of  problems. 

The  Differential  Calculus. 

The  entire  system  of  the  differential  calculus  is  simple  and  per- 
fect, while  the  integral  calculus  remains  extremely  imperfect. 

We  have  nothing  to  do  here  with  the  applications  of  The  Differentia| 
either  calculus,  which  are  quite  a  different  study  from  caieuius. 
that  of  the  abstract  principles  of  differentiation  and  integration. 
The  consequence  of  the  common  practice  of  confounding  these 
principles  with  their  application,  especially  in  geometry,  is  that  it 
becomes  difficult  to  conceive  of  either  analysis  or  geometry.  It  is 
in  the  department  of  Concrete  Mathematics  that  the  application 
should  be  studied. 

The  first  division  of  the  differential  calculus  is  grounded  on  the 
condition  whether  the  functions  to  be  differentiated  are  explicit  or 
implicit  ;  the  one  giving  rise  to  the  differentiation  of 
formulas,  and  the  other  to  the  differentiation,  of  equa-  wo  portl^na* 
tions.  This  classification  is  rendered  necessary  by  the  imperfection 
of  ordinary  analysis  ;  for  if  we  knew  how  to  resolve  all  equations 
algebraically,  it  would  be  possible  to  render  every  implicit  function 
explicit  ;  and,  by  differentiating  it  only  in  that  state,  the  second 
part  of  the  differential  calculus  would  be  immediately  included  in 
the  first,  without  giving  rise  to  any  new  difficulty.  But  the  alge- 
braic resolution  of  equations  is,  as  we  know,  still  scarcely  past  its 
infancy,  and  unknown  for  the  greater  number  of  cases  ;  and  we 
have  to  differentiate  a  function  without  knowing  it,  though  it  is  de- 
terminate. Thus  we  have  /two  classes  of  questions,  the  differentia- 
tion of  implicit  functions  being  a  distinct  case  from  that  of  explicit 
functions,  and  much  more  complicated.  We  have  to  begin  by  the 
differentiation  of  formulas,  and  we  may  then  refer  to  this  first  case 
the  differentiation  of  equations,  by  certain  analytical  considerations 
which  we  are  not  concerned  with  here.  There  is  another  new  in 
which  the  two  general  cases  of  differentiation  are  distinct.  The 
relation  obtained  between  the  differentials  is  always  more  indirect, 
in  comparison  with  that  of  the  finite  quantities,  in  the  differentia- 
tion of  implicit,  than  in  that  of  explicit  functions.  We  shall  meet 
with  this  consideration  in  the  case  of  the  integral  calculus,  where 
it  acquires  a  preponderant  importance. 
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Each  of  these  parts  of  the  differential  calculus  is 
again  divided  :  and  this  subdivision  exhibits  two  very 
distinct  theories,  according  as  we  have  to  differentiate  functions  of 
a  single  variable,  or  functions  of  several  independent  variables, — 
the  second  branch  being  of  far  greater  complexity  than  the  first,  in 
the  case  of  explicit  functions,  and  much  more  in  that  of  implicit. 
One  more  distinction  remains,  to  complete  this  brief  sketch  of  the 
parts  of  the  differential  calculus.  The  case  in  which  it  is  required  to 
differentiate  at  once  different  implicit  functions  combined  in  certain 
primitive  equations  must  be  distinguished  from  that  in  which  all 
these  functions  are  separate.  The  same  imperfection  of  ordinary 
analysis  which  prevents  our  converting  every  implicit  function  into 
an  equivalent  explicit  one,  renders  us  unable  to  separate  the  func- 
tions which  enter  simultaneously  into  any  system  of  equations  ;  and 
the  functions  are  evidently  still  more  implicit  in  the  case  of  com- 
bined than  of  separate  functions  :  and  in  differentiating,  we  are 
not  only  unable  to  resolve  the  primitive  equations,  but  even  to  effect 
the  proper  elimination  among  them. 

i;  t  un  t.,  dw  We  have  now  seen  the  different  parts  of  this  calculus 
in  their  natural  connection  and  rational  distribution. 
The  whole  calculus  is  finally  found  to  rest  upon  the  differentiation 
of  explicit  functions  with  a  single  variable, — the  only  one  which  is 
ever  executed  directly.  Now,  it  is  easy  to  understand  that  this 
first  theory,  this  necessary  basis  of  the  whole  system,  simply  con- 
sists of  the  differentiation  of  the  elementary  functions,  ten  in  num- 
ber, which  compose  all  our  analytical  combinations;  for  the  differ- 
entiation of  compound  functions  is  evidently  deduced,  immediately 
and  necessarily,  from  that  of  their  constituent  simple  functions. 
We  lind,  then,  the  whole  system  of  differentiation  reduced  to  the 
knowledge  of  the  ten  fundamental  differentials,  and  to  that  of  the 
two  general  principles,  by  one  of  which  the  differentiation  of  im- 
plicit functions  is  deduced  from  that  of  explicit,  and  by  the  other, 
the  differentiation  of  functions  of  several  variables  is  reduced  to 
that  of  functions  of  a  single  variable.  Such  is  the  simplicity  and 
perfection  of  the  system  of  the  differential  calculus. 

The  transformations  of  derived  Functions  for  new 
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8r  vë'iaf Inc-  variables  is  a  theory  which  must  be  just  mentioned,  to 
,r  new  va-  avoiol  t|ie  omission  of  an  indispensable  complement  of 


the  system  of  differentiation.  It  is  as  finished  and 
perfect  as  the  other  parts  of  this  calculus  ;  and  its  great  import- 
ance is  in  its  increasing  our  resources  by  permitting  us  to  choose, 
to  facilitate  the  formation  of  differential  equations,  that  system  of 
independent  variables  which  may  appear  to  be  most  advantageous, 
though  it  may  afterward  be  relinquished,  as  an  intermediate  step,  by 
which,  through  this  theory,  we  may  pass  to  the  final  system,  which 
sometimes  could  not  have  been  considered  directly. 
Analytical  appH-  Though  we  can  not  here  consider  the  concrete  appli- 
cations, cations  of  this  calculus,  we  must  glance  at  those  which 
are  analytical,  because  they  are  of  the  same  nature  with  the  theory, 
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ana  should  be  looked  at  in  connection  with  it.  These  questions 
are  reducible  to  three  essential  ones.  First,  the  development  into 
series  of  functions  of  one  or  more  variables  ;  or,  more  generally, 
the  transformation  of  functions,  which  constitutes  the  most  beauti- 
ful and  the  most  important  application  of  the  differential  calculus 
to  general  analysis,  and  which  comprises,  besides  the  fundamental 
series  discovered  by  Taylor,  the  remarkable  series  discovered  by 
Maclaurin,  John  Bernouilli,  Lagrange  and  others.  Secondly,  the 
general  theory  of  maxima  and  minima  values  for  any  functions 
whatever  of  one  or  more  variables  ;  one  of  the  most  interesting 
problems  that  analysis  can  present,  however  elementary  it  has  be- 
come. The  third  is  the  least  important  of  the  three  : — it  is  the 
determination  of  the  true  value  of  functions  which  present  them- 
selves under  an  indeterminate  appearance,  for  certain  hypotheses 
made  on  the  values  of  the  corresponding  variables.  In  every  view, 
the  first  question  is  the  most  eminent  ;  it  is  also  the  most  suscepti- 
ble of  future  extension,  especially  by  conceiving,  in  a  larger  man- 
ner than  hitherto,  of  the  employment  of  the  differential  calculus  for 
the  transformation  of  functions,  about  which  Lagrange  left  some 
valuable  suggestions  which  have  been  neither  generalized  nor  fol- 
lowed up. 

It  is  with  regret  that  I  confine  myself  to  the  generalities  which 
are  the  proper  subjects  of  this  work  ;  so  extensive  and  so  interest- 
ing are  the  developments  which  might  otherwise  be  offered.  In- 
sufficient and  summary  as  are  the  views  of  the  Differential  Calculus 
just  offered,  we  must  be  no  less  rapid  in  our  survey  of  the  Integral 
Calculus,  properly  so  called  ;  that  is,  the  abstract  subject  of  integ- 
ration. 

Tlie  Integral  Calculus, 

The  division  of  the  Integral  Calculus,  like  that  of  the  Thp  [l]tegral  Cal. 
Differential,  proceeds  on  the  principle  of  distinguishing  culus- 
the  integration  of  explicit  differential  formulas  from  the  integration 
of  implicit  differentials,  or  of  differential  equations. 
The  separation  of  these  two  cases  is  even  more  radical 
in  the  case  of  integration  than  in  the  other.  In  the  differential 
calculus  this  distinction  rests,  as  we  have  seen,  only  on  the  extreme 
imperfection  of  ordinary  analysis.  But,  on  the  other  hand,  it  is 
clear  that  even  if  all  equations  could  be  algebraically  resolved, 
differential  equations  would  nevertheless  constitute  a  case  of  inte- 
gration altogether  distinct  from  that  presented  by  explicit  differen- 
tial formulas.  Their  integration  is  necessarily  more  complicated 
than  that  of  explicit  differentials,  by  the  elaboration  of  which  the 
integral  calculus  was  originated,  and  on  which  the  others  have  been 
made  to  depend,  as  far  as  possible.  All  the  various  analytical 
processes  hitherto  proposed  for  the  integration  of  differential  equa- 
tions, whether  by  the  separation  of  variables,  or  the  method  of 
multipliers,  or  other  means,  have  been  designed  to  reduce  these 
integrations  to  those  of  differential  formulas,  the  only  object  which 
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can  be  directly  undertaken.     Unhappily,  imperfect  as  is  this  neces- 
sary basis  of  the  whole  integral  calculus,  the  art  of  reducing  to  it 
the  integration  of  differential  equations  is  even  much  less  advanced. 
.  A6  in  the  case  of  the  differential  calculus,  and  for 

analogous  reasons,  each  of  these  two  branches  of  the 
integral  calculus  is  divided  again,  according  as  we  consider  func- 
one  variable,  or  tions  with  a  single  variable  or  functions  with  several 
■everai.  independent  variables.      This  distinction  is,  like  the 

preceding,  even  more  important  for  integration  than  for  differenti- 
ation. This  is  especially  remarkable  with  respect  to  differential 
equations.  In  feet,  those  which  relate  to  several  independent 
variables  may  evidently  present  this  characteristic  and  higher  diffi- 
culty— that  the  function  sought  may  be  differentially  denned  by  a 
simple  relation  between  its  varions  special  derivatives  with  regard 
to  the  different  variables  taken  separately.  Thence  results  the 
most  difficult,  and  also  the  most  extended  branch  of  the  integral 
calculus,  which  is  commonly  called  the  Integral  Calculus  of  partial 
differences,  created  by  D'Alembert,  in  which,  as  Lagrange  truly 
perceived,  geometers  should  have  recognised  a  new  calculus,  the 
philosophical  character  of  which  has  not  yet  been  precisely  decided. 
This  higher  branch  of  transcendental  analysis  is  still  entirely  in  its 
infancy.  In  the  very  simplest  case,  we  can  not  completely  reduce 
the  integration  to  that  of  the  ordinary  differential  equations. 
Orders  of  dis*  ^  new  distinction,  highly  important  here,  though  not 
•oiiat-oa  \n  the  differential  calculus,  when;  it  is  a  mistake  to 

insist  upon  it,  is  drawn  from  the  higher  or  lower  order  of  the  differ- 
entials. We  may  regard  this  distinction  as  a  subdivision  in  the 
integration  of  explicit  or  implicit  differentials.  With  regard  to 
explicit  differentials,  whether  of  one  variable  or  of  several,  the 
necessity  of  distinguishing  their  different  orders  is  occasioned 
merely  by  the  extreme  imperfection  of  the  integral  calculus;  and. 
with  reference  to  implicit  differentials,  the  distinction  of  orders  is 
more  important  still.  In  the  first  case,  we  know  so  little  of  inte- 
gration of  even  the  first  order  of  differential  formulas,  that  differ- 
ential formulas  of  a  high  order  produce  new  difficulties  in  arriving 
at  the  primitive  function  which  is  our  object.  And  in  the  second 
case,  there  is  the  additional  difficulty  that  the  higher  order  of  the 
differential  equations  necessarily  gives  rise  to  questions  of  a  new 
kind.  The  higher  the  order  of  differential  equations,  the  more 
implicit  are  the  cases  which  they  present  ;  and  they  can  be  made 
to  depend  on  each  other  only  by  special  methods,  the  investigation 
of  which,  in  consequence,  forms  a  new  class  of  questions  with 
regard  to  the  simplest  cases  of  which  we  as  yet  know  next  to 
nothing. 

The  necessary  basis  of  all  other  integrations  is,  as  we  see  from 
the  foregoing  considerations,  that  of  explicit  differential  formulas 
of  the  first  order  and  of  a  single  variable  ;  and  we  can  not  succeed 
in  effecting  other  integrations  but  by  reducing  them  to  this  ele- 
mentary case,  which   is    the    only  one   capable   of  being  treated 
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directly.  This  simple  fundamental  integration,  often 
conveniently  called  quadratures,  corresponds  in  the 
differential  calculus  to  the  elementary  case  of  the  differentiation  of 
explicit  functions  of  a  single  variable.  But  the  integral  question 
is,  by  its  nature,  quite  otherwise  complicated,  and  much  more  ex- 
tensive than  the  differential  question.  We  have  seen  that  the  lat- 
ter is  reduced  to  the  differentiation  of  ten  simple  functions,  which 
furnish  the  elements  of  analysis  ;  but  the  integration  of  compound 
functions  does  not  necessarily  follow  from  that  of  the  simple  func- 
tions, each  combination  of  which  may  present  special  difficulties 
with  respect  to  the  integral  calculus.  Hence  the  indefinite  extent 
and  varied  complication  of  the  question  of  quadratures,  of  which 
we  know  scarcely  anything  completely,  after  all  the  efforts  of 
analysts. 

The  question  is  divided  into  the  two  cases  of  alge-  A]„ei,raié  func- 
braic  functions  and  transcendental  functions.  The  t[o°n*- 
algebraic  class  is  the  more  advanced  of  the  two.  In  relation  to 
irrational  functions,  it  is  true,  we  know  scarcely  anything,  the 
integrals  of  them  having  been  obtained  only  in  very  restricted 
cases,  and  particularly  by  rendering  them  rational.  The  integra- 
tion of  rational  functions  is  thus  far  the  only  theory  of  this  calculus 
which  has  admitted  of  complete  treatment  ;  and  thus  it  forms,  in  a 
logical  point  of  view,  its  most  satisfactory  part,  though  it  is  per- 
haps the  least  important.  Even  here,  the  imperfection  of  ordinary 
analysis  usually  comes  in  to  stop  the  working  of  the  theory,  by 
which  the  integration  finally  depends  on  the  algebraic  solution  of 
equations  ;  and  thus  it  is  only  in  what  concerns  integration  viewed 
in  an  abstract  manner  that  even  this  limited  case  is  resolved.  And 
this  gives  us  an  idea  of  the  extreme  imperfection  of  the  integral 
calculus.  The  case  of  the  integration  of  transcenden-  Tran=ceT1(1  ..„,.,, 
tal  functions  is  quite  in  its  infancy  as  yet,  as  regards  fonction*, 
either  exponential,  logarithmic,  or  circular  functions.  Very  few 
cases  of  these  kinds  have  been  treated  ;  and  though  the  simplest 
have  been  chosen,  the  necessary  calculations  are  extremely  labo- 
rious. 

The  theory  of  Singular  Solutions  (sometimes  called  Hn„ll]ar  Sllu. 
Particular  Solutions),  fully  developed  by  Lagrange  in  tlul^ 
his  Calculus  of  Functions,  but  not  yet  duly  appreciated  by  geom- 
eters, must  be  noticed  here,  on  account  of  its  logical  perfection  and 
the  extent  of  its  applications.  This  theory  forms  implicitly  a  por- 
tion of  the  general  theory  of  the  integration  of  differential  equa- 
tions ;  but  I  have  left  it  till  now,  because  it  is,  as  it  were,  outside 
of  the  integral  calculus,  and  I  wished  to  preserve  the  sequence  of 
its  parts.  Clairaut  first  observed  the  existence  of  these  solutions, 
and  he  saw  in  them  a  paradox  of  the  integral  calculus,  since  they 
have  the  property  of  satisfying  the  differential  equations  without 
being  comprehended  in  the  corresponding  general  integrals.  La- 
grange explained  this  paradox  by  showing  how  such  solutions  are 
always  derived  from  the  general   integral   by  the  variation  of  the 
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arbitrary  constants.  This  theory  has  a  character  of  perfect  gene- 
rality ;  for  Lagrange  has  given  invariable  and  very  simple  pro- 
cesses for  finding  the  singular  solution  of  any  differential  equation 
which  admits  of  it  ;  and,  what  is  very  remarkable,  these  processes 
require  no  integration,  consisting  only  of  differentiations,  and  being 
therefore  always  applicable.  Thus  lias  differentiation  become,  by 
a  happy  artifice,  a  means  of  compensating,  in  certain  circumstances, 
for  the  imperfection  of  the  integral  calculus. 

d  finite  int.-  ®ne  niore  thorny  remains  to  be  noticed,  to  complete 

BrMla  our  review  of  that  collection  of  analytical  researches 

which  constitutes  the  integral  calculus.  It  takes  its  place  outside 
of  the  system,  because,  instead  of  being  destined  for  true  intégra- 
tion, it  proposes  to  supply  the  defect  of  our  ignorance  of  really 
analytical  integrals.  I  refer  to  the  determination  of  definite  inte- 
grals. These  definite  integrals  are  the  values  of  the  required  func- 
tions for  certain  determinate  values  of  the  corresponding  variables. 
The  use  of  these  in  transcendental  analysis  corresponds  to  the 
numerical  resolution  of  equations  in  ordinary  analysis.  Analysts 
being  usually  unable  to  obtain  the  real  integral  (called  in  oppo- 
sition the  general  or  indefinite  integral),  that  is,  the  function  which, 
differentiated,  has  produced  the  proposed  differential  formula,  have 
been  driven  to  determining,  at  least,  without  knowing  this  function, 
the  particular  numerical  values  which  it  would  take  on  assigning 
certain  declared  values  to  the  variables.  This  is  evidently  resolv- 
ing the  arithmetical  question  without  having  first  resolved  the  cor- 
responding algebraic  one.  which  is  generally  the  most  important; 
and  such  an  analysis  is.  by  its  nature,  as  imperfect  as  that  of  the 
numerical  resolution  of  équations.  Inconveniences,  logical  and 
practical,  result  from  such  a  confusion  of  arithmetical  and  algebraic 
considerations.  But,  under  our  inability  to  obtain  the  true  inte- 
grals, it  is  of  the  utmost  importance  to  have  been  able  to  obtain  this 
solution,  incomplete  and  insufficient  as  it  is.  This  has  now  been 
attained  for  all  cases,  the  determination  of  the  value  of  definite 
integrals  having  been  reduced  to  entirely  general  methods,  which 
leave  nothing  to  be  desired,  in  many  cases,  but  less  complexity  in 
the  calculations  ;  an  object  to  which  analysts  are  now  directing  all 
their  special  transformations.  This  kind  of  transcendental  arith- 
metic being  considered  perfect,  the  difficulty  in  its  applications  is 
reduced  to  making  the  proposed  inquiry  finally  depend  only  on  a 
simple  determination  of  definite  integrals  ;  a  thing  which  evidently 
can  not  be  always  possible,  whatever  analytical  skill  may  be  em- 
ployed in  effecting  so  forced  a  transformation. 

We  have  now  seen  that  while  the  differential  calculus 
intejra?"  calcu.  constitutes  by  its  nature  a  limited  and  perfect  system, 
tas  the  integral  calculus,  or  the  simple  subject  of  integra- 

tion, offers  inexhaustible  scope  for  the  activity  of  the  human  mind, 
independently  of  the  indefinite  applications  of  which  transcendental 
analysis  is  evidently  capable.  The  reasons  which  convince  us  of 
the  impossibility  of  ever  achieving  the  general  resolution  of  alge- 
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feraic  equations  of  any  degree  whatever,  are  yet  more  decisive 
against  our  attainment  of  a  single  method  of  integration  applicable 
to  all  cases.  "  It  is,"  said  Lagrange,  "  one  of  those  problems  whose 
general  solution  we  can  not  hope  for."  The  more  we  meditate  on 
the  subject,  the  more  convinced  we  shall  be  that  such  a  research  is 
wholly  chimerical,  as  transcending  the  scope  of  our  understanding, 
though  the  labors  of  geometers  must  certainly  add  in  time  to  our 
knowledge  of  integration,  and  create  procedures  of  a  wider  gener- 
ality. The  transcendental  analysis  is  yet  too  near  its  origin,  it  has 
too  recently  been  regarded  in  a  truly  rational  manner,  for  us  to  have 
any  idea  what  it  may  hereafter  become.  But,  whatever  may  be  our 
legitimate  hopes,  we  must  ever,  in  the  first  place,  consider  the  limits 
imposed  by  our  intellectual  constitution,  which  are  not  the  less  real 
because  we  can  not  precisely  assign  them. 

I  have  hinted  that  a  future  augmentation  of  our  resources  may 
probably  arise  from  a  change  in  the  mode  of  derivation  of  the 
auxiliary  quantities  introduced  to  facilitate  the  establishment  of 
equations.  Their  formation  might  follow  a  multitude  of  other  laws 
besides  the  very  simple  relation  which  has  been  selected.  I  discern 
here  far  greater  resources  than  in  urging  further  our  present  cal- 
culus of  indirect  functions  ;  and  I  am  persuaded  that  when  geom- 
eters have  exhausted  the  most  important  applications  of  our  present 
transcendental  analysis,  they  will  turn  their  attention  in  this  direc- 
tion, instead  of  straining  after  perfection  where  it  can  not  be  found. 
I  submit  this  view  to  geometers  whose  meditations  are  fixed  on  the 
general  philosophy  of  analysis. 

As  for  the  rest,  though  I  was  bound  to,  exhibit  in  my  summary 
exposition  the  state  of  extreme  imperfection  in  which  the  integral 
calculus  still  remains,  it  would  be  entertaining  a  false  idea  of  the 
general  resources  of  the  transcendental  analysis  to  attach  too  much 
importance  to  this  consideration.  As  in  ordinary  analysis,  we  find 
here  that  a  very  small  amount  of  fundamental  knowledge  respecting 
the  resolution  of  equations  is  of  inestimable  use.  However  little 
advanced  geometers  are  as  yet  in  the  science  of  integrations,  they 
have  nevertheless  derived  from  their  few  abstract  notions  the  solu- 
tion of  a  multitude  of  questions  of  the  highest  importance  in  geom- 
etry, mechanics,  thermology,  etc.  The  philosophical  explanation 
of  this  double  general  fact  is  found  in  the  preponderating  import- 
ance and  scope  of  abstract  science,  the  smallest  portion  of  which 
naturally  corresponds  to  a  multitude  of  concrete  researches,  Mar» 
having  no  other  resource  for  the  successive  extension  of  his  intel 
lectual  means  than  in  the  contemplation  of  ideas  more  and  more 
abstract,  and  nevertheless  positive. 

Calculus  of  Variations. 

By  his  Calculus  or  Method  of  Variations,  Lagrange  improved 
the  capacity  of  the  transcendental  analysis  for  the  establishment  of 
equations  in  the  most  difficult  problems,  by  considering  a  class  of 
-equations  still  more  indirect  than  differential  equations  properly  so 
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called.  It  is  si  ill  too  near  its  origin,  and  its  applications  have  been 
too  few,  to  admit  of  its  being  understood  by  a  purely  abstract  ac- 
count of  its  theory;  and  it  is  therefore  necessary  to  indicate  briefly 
the  special  nature  of  the  problems  which  have  given  rise  to  this 
hyper-transcendental  analysis. 

These  problems  are  those  which  were  long  known 
'hs  V!!i~  by  the  name  of  Isoperimetrical  Problems;  a  name 
which  is  truly  applicable  to  only  a  very  small  number 
of  them.  They  consist  in  the  investigation  of  the  maxima  and 
minima  of  certain  indeterminate  integral  formulas  which  express 
the  analytical  law  of  such  or  such  a  geometrical  or  mechanical 
phenomenon,  considered  independently  of  any  particular  subject. 

In  the  ordinary  theory  of  maxima  and  minima,  we  seek,  with 
regard  to  a  given  function  of  one  or  more  variables,  what  particular 
values  must  be  assigned  to  these  variables,  in  order  thai  the  cor- 
responding value  of  the  proposed  function  may  be  a  maximum  or  a 
minimum  with  respect  to  those  values  which  immediately  precede 

and  follow  it  : — that  is.  we  impure,  properly  speaking,  at  what 
instant  the  function  ceases  to  increase  in  order  to  begin  to  decrease, 
or  the  reverse.     The  differential  calculus  fully  suffices,  as  we  know, 

for    the    general    resolution    of  this    class    of  questions,  by  showing 

that  the  values  of  the  different  variables  which  suit  either  the  max- 
imum or  minimum  must  always  render  null  the  different  deriv- 
atives Of  the  first  order  of  the  given  function,  taken  separately 
with  relation  to  each  independent  variable  ;  and  by  indicating  more- 
oxer  a  character  suitable  lor  distinguishing  the  maximum  from  the 
minimum,  which  consists,  in  the  case  of  a  function  of  a  single 
variable,  for  example,  in  the  derived  function  of  tin.'  second  order 
taking  ;i  negative  value  for  the  maximum  and  a  positive  for  the 
minimum.  Such  are  the  fundamental  conditions  belonging  to  the 
majority  of  cases  :  and  where,  modifications  take  place,  they  are 
equally  subject  to  invariable,  though  more  complicated  abstract 
rules. 

The  construction  of  this  general  theory  having  destroyed  the 
chief  interest  of  geometers  in  this  kind  of  questions,  they  rose  al- 
most immediately  to  the  consideration  of  a  new  order  of  problems, 
at  once  more  important  and  more  difficult, — those  of  isoperimeters. 
It  was  then  no  longer  the  values  of  the  variables  proper  to  the  max- 
imum or  the  minimum  of  a  given  function  that  had  to  be  deter- 
mined. It  was  the  form  of  the  function  itself  that  had  to  be  dis- 
covered, according  to  the  condition  of  the  maximum  or  minimum 
of  a  certain  definite  integral,  merely  indicated,  which  depended  on 
that  function.  We  can  not  here  follow  the  history  of  these  problems, 
the  oldest  of  which  is  that  of  the  solid  of  least  resistance,  treated 
by  Newton  in  the  second  book  of  the  "  Principia,"  in  which  he- 
determines  what  must  be  the  meridian  curve  of  a  solid  of  revolu- 
tion, in  order  that  the  resistance  experienced  by  that  body  in  the* 
direction  of  its  axis  may  be  the  least  possible.  Mechanics  first 
furnished  this  new  class  of  problems  ;  but  it  was  from  geometry 
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that  the  subjects  of  the  principal  investigations  were  afterward 
derived.  They  were  varied  and  complicated  almost  infinitely  by 
the  labors  of  the  best  geometers,  when  Lagrange  reduced  their 
solution  to  an  abstract  and  entirely  general  method,  the  discovery 
of  which  has  checked  the  eagerness  of  geometers  about  such  at 
order  of  researches. 

It  is  evident  that  these  problems,  considered  analytically,  consist 
in  determining  what  ought  to  be  the  form  of  a  certain  unknown 
function  of  one  or  more  variables,  in  order  that  such  or  such  an 
integral,  dependent  on  that  function,  may  have,  within  assigned 
limits,  a  value  which  may  be  a  maximum  or  a  minimum,  with  regard 
to  all  those  which  it  would  take  if  the  required  function  had  any 
other  form  whatever.  In  treating  these  problems,  the  predecessors 
of  Lagrange  proposed,  in  substance,  to  reduce  them  to  the  ordinary 
theory  of  maxima  and  minima.  But  they  proceeded  by  applying 
special  simple  artifices  to  each  case,  not  reducible  to  certain  rules  T 
so  that  every  new  question  reproduced  analogous  difficulties,  with- 
out the  solutions  previously  obtained  being  of  any  essential  aid. 
The  part  common  to  all  questions  of  this  class  had  not  been  dis- 
covered ;  and  no  abstract  and  general  treatment  was  therefore 
provided.  In  his  endeavors  to  bring  all  isoperimetrical  problems 
to  depend  on  a  common  analysis,  Lagrange  was  led  to  the  concep- 
tion of  a  new  kind  of  differentiation  ;  and  to  these  new  Differentials 
he  gave  the  name  of  Variations.  They  consist  of  the  infinitely 
small  increments  which  the  integrals  receive,  not  in  virtue  of  anal- 
ogous increments  on  the  part  of  the  corresponding  variables,  as  in 
the  common  transcendental  analysis,  but  by  supposing  that  the  form 
of  the  function  placed  under  the  sign  of  integration  undergoes  an 
infinitely  small  change.  This  abstract  conception  once  formed, 
Lagrange  was  able  to  reduce  with  ease,  and  in  the  most  general 
manner,  all  the  problems  of  isoperimeters  to  the  simple  common 
theory  of  maxima  and  minima. 

Important  as  is  this  great  and  happy  transformation,  0her  npplica. 
and  though  the  Method  of  Variations  had  at  first  no  ,ioi!H 
other  object  than  the  rational  and  general  resolution  of  isoperi- 
metrical problems,  we  should  form  a  very  inadequate  estimate  of 
this  beautiful  analysis  if  we  supposed  it  restricted  to  this  applica- 
tion. In  fact,  the  abstract  conception  of  two  distinct  natures  of 
differentiation  is  evidently  applicable,  not  only  to  the  cases  for 
which  it  was  created,  but  for  all  which  present,  for  any  reason 
whatever,  two  different  ways  of  making  the  same  magnitudes  vary. 
Lagrange  himself  made  an  immense  and  all-important  application 
of  his  Calculus  of  Variations,  in  his  '  Analytical  Mechanics,'  by 
employing  it  to  distinguish  the  two  sorts  of  changes,  naturally  pre- 
sented by  questions  of  rational  Mechanics  for  the  different  point» 
we  have  to  consider,  according  as  we  compare  the  successive  posi- 
tions occupied,  in  virtue  of  its  motion,  by  the  same  point  of  each 
body  in  two  consecutive  instants,  or  as  we  pass  from  one  point  of 
the  body  to  another  in  the  same  instant.     One  of  these  compari- 
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sons  produces  the  common  differentials  ;  the  other  occasions  varia- 
tions which  are.  there  as  elsewhere,  only  differentials  taken  from  a 
new  point  of  view.  It  is  in  such  a  general  acceptation  as  this  that 
we  must  conceive  of  the  Calculas  of  Variations,  to  appreciate  fitly 
the  importance  of  this  admirable  Logical  instrument;  the  most  pow- 
erful as  yet  constructed  by  the  human  mind. 

Tins  Method  being  only  an  immense  extension  of  the  general 
transcendental  analysis,  there  is  no  need  of  proof  that  it  admits  of 
being  considered  under  the  different  primary  points  of  view  allowed 

by  the  calculus  of  indirect  functions,  as  a  whole.  Lagrange  in- 
vented the  calculus  of  variations  in  accordance  with  the  infinitesi- 
mal conception,  properly  so  called,  and  even  some  time  before  he 
undertook  the  general  reconstruction  of  the  transcendental  analysis. 
When  he  had  effected  that  important  reform,  he  easily  showed  how 
applicable  it  was  to  the  calculas  of  variations,  which  he  exhibited 
with  all  suitable  development,  according  to  his  theory  of  derived 
functions.  Hut  the  more  difficult  in  the  use  the  method  of  varia- 
tions is  found  to  be,  on  account  of  tic  higher  degree  of  abstraction 
of  the  ideas  considered,  the  more  important  it  is  to  husband  the 
powers  of  our  minds  in  its  application,  by  adopting  the  most  direct 
and    rapid    analytical    conception,  which    is.  as    we    know,   that   of 

Leibnitz.  Lagrange  himself,  therefore,  constantly  preferred  it  in 
the  important  use  which  he  made  of  the  calculus  of  variations  in 
his  ''Analytical  Mechanics."  There  is  not,  in  fact,  the  slightest 
hesitation  about  this  among  geometers. 

.    ..  In   the   section  on   the   Integral   Calcul  us,  I   noticed 

ordinary  Calcu-  J)  Alenihert 8  creation  01  the  Calculus  of  partial  differ- 
ences^ in  which  Lagrange  recognised  a  Dew  calculus. 
This  new  elementary  idea  in  transcendental  analysis. — the  notion 
of  two  kinds  of  increments,  distinct  and  independent  of  each  other, 
which  a  function  of  two  variables  may  receive  in  virtue  of  the 
change  of  each  variable  separately, — seems  to  me  to  establish  a 
natural  and  necessary  transition  between  the  common  infinitesimal 
calculus  and  the  calculus  of  variations.  D'Alembert's  view  appears 
to  me  to  approximate,  by  its  nature,  very  nearly  to  that  which  serves 
-as  a  gênerai  basis  for  the  Method  of  Variations.  This  last  has,  in 
fact,  done  nothing  more  than  transfer  to  the  independent  variables 
themselves  the  view  already  adopted  for  the  functions  of  those 
variables  ;  a  process  which  has  remarkably  extended  its  use.  A 
recognition  of  such  a  derivation  as  this  for  the  method  of  variations 
maj  exhibit  its  philosophical  character  more  clearly  and  simply  ; 
and  this  is  my  reason  for  the  reference. 

The  Method  of  Variations  presents  itself  to  us  as  the  highest 
degree  of  perfection  which  the  analysis  of  indirect  functions  has 
jet  attained.  We  had  before,  in  that  analysis,  a  powerful  instru- 
ment for  the  mathematical  study  of  natural  phenomena,  inasmuch 
as  it  introduced  the  consideration  of  auxiliary  magnitudes,  so 
■chosen  as  that  their  relations  were  necessarily  more  simple  and 
easy  to  obtain  than  those  of  the  direct  magnitudes.     But  we  had 
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not  any  general  and  abstract  rules  for  the  formation  of  these  dif- 
ferential equations  ;  nor  were  such  supposed  to  be  possible.  Now, 
the  Analysis  of  Variations  brings  the  actual  establishment  of  the 
differential  equations  within  the  reach  of  the  Calculus  ;  for  such  is 
the  general  effect,  in  a  great  number  of  important  and  difficult 
questions,  of  the  varied  equations,  which,  still  more  indirect  than 
the  simple  differential  equations,  as  regards  the  special  objects  of 
the  inquiry,  are  more  easy  to  form  :  and,  by  invariable  and  com- 
plete analytical  methods,  employed  to  eliminate  the  new  order  of 
auxiliary  infinitesimals  introduced,  we  may  deduce  those  ordinary 
differential  equations  which  we  might  not  have  been  able  to  estab- 
lish directly.  The  Method  of  Variations  forms,  then,  the  most 
sublime  part  of  that  vast  system  of  mathematical  analysis,  which, 
setting  out  from  the  simplest  elements  of  algebra,  organizes,  by  an 
uninterrupted  succession  of  ideas,  general  methods  more  and  more 
potent  for  the  investigation  of  natural  philosophy.  This  is  incom- 
parably the  noblest  and  most  unquestionable  testimony  to  the  scope 
of  the  human  intellect.  If,  at  the  same  time,  we  bear  in  mind  that 
the  employment  of  this  method  exacts  the  highest  known  degree 
of  intellectual  exertion,  in  order  never  to  lose  sight  of  the  precise 
object  of  the  investigation  in  following  reasonings  which  offer  to 
the  mind  such  uncertain  resting-places,  and  in  which  signs  are 
of  scarcely  any  assistance,  we  shall  understand  how  it  may  be  that 
so  little  use  has  been  made  of  such  a  conception  by  any  philos- 
ophers but  Lagrange. 

We  have  now  reviewed  Mathematical  analysis,  in  its  bases  and 
in  its  divisions,  very  briefly,  but  from  a  philosophical  point  of  view, 
neglecting  those  conceptions  only  which  are  not  organized  with  the 
great  whole,  or  which,  if  urged  to  their  limit,  would  be  found  to 
merge  in  some  which  have  been  examined.  I  must  next  offer  a 
similar  outline  of  Concrete  Mathematics.  My  particular  task  will 
be  to  show  how,  supposing  the  general  science  of  the  Calculus  to  be 
in  a  perfect  state, — it  has  been  possible  to  reduce,  by  invariable 
procedures,  to  pure  questions  of  analysis,  all  the  problems  of 
Geometry  and  Mechanics  ;  and  thus  to  invest  these  two  great 
bases  of  natural  philosophy  with  that  precision  and  unity  which 
can  only  thus  be  attained,  and  which  constitute  high  perfection 
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CHAPTER  III. 

GENERAL  VIEW  OF  GEOMETRY. 

We  have  seen  that  Geometry  is  a  true  natural  sci- 
ence ; — only  more  simple,  and  therefore  more  perfect, 
than  any  other.  We  must  not  suppose  that,  because  it  admits  the 
application  of  mathematical  analysis,  it  is  therefore  a  purely  logi- 
cal science,  independent  of  observation.  Every  body  studied  by 
geometers  presents  some  primitive  phenomena  which,  not  being 
discoverable  by  reasonim:.  must  be  due  to  observation  alone. 

The  scientific  eminence  of  Geometry  arises  from  the  extreme 
generality  and  simplicity  of  its  phenomena.  If  all  the  parts  of 
the  universe  were  regarded  as  immovable,  geometry  would  still 
exist  ;  whereas,  for  the  phenomena  of  Mechanics,  motion  is  required. 
Thus  Geometry  is  the  more  general  of  the  two.  It  is  also  the  more 
simple,  for  its  phenomena  are  independent  of  those  of  Mechanics, 
while  mechanical  phenomena  are  always  complicated  with  those  of 
geometry.  The  same  is  true  in  the  comparison  of  abstract  ther- 
mology  with  geometry.  For  these  reasons,  geometry  holds  the 
first  place  under  the  head  of  Concrete  Mathematics. 

Instead  of  adopting  the  inadequate  ordinary  account 
of  Geometry,  that  it  is  the  science  of  extension,  I  am 
disposed  to  give  as  a  general  description  of  it,  that  it  is  the  science 
of  the  measurement  of  extension.  Even  this  does  not  include  all 
the  operations  of  geometry,  for  there  are  many  investigations  which 
do  not  appear  to  have  for  their  object  the  measurement  of  exten- 
sion. But  regarding  the  science  in  its  leading  questions  as  a 
whole,  we  may  accurately  say  that  the  measurement  of  lines,  of 
surfaces,  and  of  volumes,  is  the  invariable  aim — sometimes  direct, 
though  oftener  indirect — of  geometrical  labors. 

The  rational  study  of  geometry  could  never  have 
begun  if  we  must  have  regarded  at  once  and  together 
all  the  physical  properties  of  bodies,  together  with  their  magnitude 
and  form.  By  the  character  of  our  minds  we  are  able  to  think  of 
the  dimensions  and  figure  of  a  body  in  an  abstract  way.  After 
observation  has  shown  us,  for  instance,  the  impression  left  by  a 
body  on  a  fluid  in  which  it  has  been  placed,  we  are  able  to  retain 
an  image  of  the  impression,  which  becomes  a  ground  of  geometrical 
reasoning.  We  thus  obtain,  apart  from  all  metaphysical  fancies, 
an  idea  of  Space.  This  abstraction,  now  so  familiar  to  us  that  we 
can  not  perceive  the  state  we  should  be  in  without  it,  is  perhaps 
the  earliest  philosophical  creation  of  the  human  mind. 
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There  is  another  abstraction  which  must  be  made  be-  Kind3  cf  extell 
fore  we  can  enter  on  geometrical  science.  We  must  8ion- 
conceive  of  three  kinds  of  extension,  and  learn  to  conceive  of  them 
separately.  We  can  not  conceive  of  any  space,  filled  by  any 
object,  which  has  not  at  once  volume,  surface,  and  line.  Yet  geo- 
metrical questions  often  relate  to  only  two  of  these  ;  frequently 
only  to  one.  Even  when  all  three  are  to  be  finally  considered,  it 
is  often  necessary,  in  order  to  avoid  complication,  to  take  only  one 
at  a  time.  This  is  the  second  abstraction  which  it  is  indispensable 
for  us  to  practise — to  think  of  surface  and  line  apart  from  volume  ; 
and  again,  of  line  apart  from  surface.  We  effect  this  by  thinking 
of  volume  as  becoming  thinner  and  thinner,  till  surface  appears  as 
the  thinnest  possible  layer  or  film  :  and  again,  we  think  of  this  sur- 
face becoming  narrower  and  narrower  till  it  is  reduced  to  the  finest 
imaginable  thread  ;  and  then  we  have  the  idea  of  a  line.  Though 
we  can  not  speak  of  a  point  as  a  dimension,  we  must  have  the  ab- 
stract idea  of  that  too  ;  and  it  is  obtained  by  reducing  +he  line  from 
one  end  or  both,  till  the  smallest  conceivable  portion  of  it  is  left. 
This  point  indicates,  not  extension  of  course,  but  position,  or  the 
place  of  extension.  Surfaces  have  clearly  the  property  of  circum- 
scribing volumes  ;  lines,  again,  circumscribe  surfaces  ;  and  lines, 
once  more,  are  limited  by  points. 

The  Mathematical  meaning  of  measurement  is  sim-  Geometrical 
ply  the  finding  the  value  of  the  ratios  between  any  ho-  me^ur,'melit- 
mogeneous  magnitudes  :  but  geometrically,  the  measurement  is 
always  indirect.  The  comparison  of  two  lines  is  direct  ;  that  of 
two  surfaces  or  two  volumes  can  never  be  direct.  One  line  may  be 
conceived  to  be  laid  upon  another  :  but  one  volume  can  not  be  con  • 
ceived  of  as  laid  upon  another,  nor  one  surface  upon  another,  with 
any  convenience  or  exactness.  The  question  is,  then,  how  to  meas- 
ure surfaces  and  volumes. 

Whatever  be  the  form  of  a  body,  there  must  always 
be  lines,  the  length  of  which  will  define  the  magnitude  surfaces  and  vol- 
of  the  surface  or  volume.  It  is  the  business  of  geome-  umes 
try  to  use  these  lines,  directly  measurable  as  they  are,  for  the  ascer- 
tainment of  the  ratio  of  the  surface  to  the  unity  of  surface,  or  of  the 
volume  to  the  unity  of  volume,  as  either  may  be  sought.  In  brief, 
the  object  is  to  reduce  all  comparisons  of  surfaces  or  of  volumes  to 
simple  comparison  of  lines.  Extending  the  process,  we  find  the 
possibility  of  reducing  to  questions  of  lines  all  questions  relating  to 
surfaces  and  volumes,  regarded  in  relation  to  their  magnitude.  It 
is  true  that  when  the  rational  method  becomes  too  complicated  and 
difficult,  direct  comparisons  of  surfaces  and  volumes  are  employed  : 
but  the  procedure  is  not  geometrical.  In  the  same  way,  the  con- 
sideration of  weight  is  sometimes  brought  in,  to  determine  volume, 
or  even  surface  ;  but  this  device  is  derived  from  mechanics,  and  has 
nothing  to  do  with  rational  geometry. 

In  speaking  of  the  direct  measurement  of  lines,  it  is 
clear  that  right  lines  are  meant.     When  we  consider 
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curve  lines,  it  is  evident  that  their  measurement  must  be  indirect, 
since  we  can  not  conceive  of  curved  lines  being  laid  upon  each  other 
with  any  precision  or  certainty.  The  procedure  is  first  to  reduce 
the  measurement  of  curved  to  that  of  right  lines  ;  and  consequently 
to  reduce  to  simple  questions  of  right  lines  all  questions  relating  to 
the  magnitude  of  any  curves  whatever.  In  every  curve,  there  al- 
ways exist  certain  right  lines,  the  length  of  which  must  determine 
that  of  the  curve;  as  the  length  of  the  radius  of  a  circle  gives  ns 
that  of  the  circumference;  and  again,  as  the  length  of  an  ellipse 
dépends  on  that  of  its  two  axes. 

Thus,  the  Bcience  of  Geometry  has  for  its  object  the  final  reduc- 
tion of  the  comparisons  of  all  kinds  of  extent  to  comparisons  of 
right  lines,  wh'u-h  alone  are  capable  of  direct  comparison,  and  are, 
moreover,  eminently  easy  to  manage. 

1  must  just  notice  that  there  is  a  primary  distinct  branch  of  Ge- 
ometry, exclusively  devoted  to  the  right  line,  on  account  of  occa- 
sional insurmountable  difficulties  in  making  the  direct  compari- 
son ;  its  object  is  to  determine  certain  right  lines  from  others  by 
means  of  the  relations  proper  to  the  ligures  resulting  from  their  as- 
semblage. The  importance  of  this  is  clear,  as  no  question  could  be 
solved  it"  the  measurement  of  right  lines,  on  which  every  other  de- 
pends, were  Left,  in  any  case,  uncertain.  The  natural  order  of  the 
parts  of  rational  geometry  IS  therefore,  first  the  geometry  of  line, 
beginning  with  the  right  line;  then  the  geometry  of  surfaces;  and, 
finally,  that  of  volumes. 

i  im1i1i.  The  field   of  geometrical  science  is  absolutely  un- 

ri  '  bounded.     There  may  he  as  many  questions  as  there 

are  conceivable  ligures:  and  the  variety  of  conceivable  figures  is 
infinite.  As  to  curved  Lines,  if  we  regard  them  as  generated  by 
the  motion  of  a  point  governed  by  a  certain  law,  we  can  not  limit 
their  number,  as  the  variety  of  distinct  conditions  is  nothing  short 
of  infinité  ;  each  generating  new  ones,  and  those  again  others.  Sur- 
faces again,  are  conceived  of  as  motions  of  lines  ;  and  they  not 
only  partake  of  the  variety  of  lines,  but  have  another  of  their  own, 
arising  from  the  possible  change  of  nature  in  the  line.  There  can 
I-e  nothing  like  this  in  lines,  as  points  can  not  describe  a  figure. 
Thus,  there  is  a  double  set  of  conditions  under  which  the  figures  of 
surfaces  may  vary  :  and  we  may  say  that  if  lines  have  one  infinity 
of  possible  change,  surfaces  have  two.  As  for  volumes,  they  are 
distinguished  from  one  another  only  by  the  surfaces  which  bound 
them  ;  so  that  they  partake  of  the  variety  of  surfaces,  and  need 
no  special  consideration  under  this  head.  If  we  add  the  one  fur- 
ther remark,  that  surfaces  themselves  furnish  a  new  means  of  con- 
ceiving of  new  curves,  as  every  curve  may  be  regarded  as  produced 
by  the  intersection  of  two  surfaces,  we  shall  perceive  that,  starting 
from  a  narrow  ground  of  observation,  we  can  obtain  an  absolutely 
infinite  variety  of  forms,  and  therefore  an  illimitable  field  for  geo- 
metrical science. 

The  connection  between  abs+ract  and  concrete  geometry  is  estab- 


ANCIENT   AND   MODERN   GEOMETRY.  95 

lished  by  the  study  of  the  properties  of  lines  and  sur-  pro  ^  . 
faces.  Without  multiplying  in  this  way  our  means  of  iin°sand%r. 
recognition,  we  should  not  know,  except  by  accident,  ace8" 
how  to  find  in  nature  the  figure  we  desire  to  verify.  Astronomy 
was  recreated  by  Kepler's  discovery  that  the  ellipse  was  the  curve 
which  the  planets  describe  about  the  sun,  and  the  satellites  about 
their  planet.  This  discovery  could  never  have  been  made  if  geome- 
ters had  known  no  more  of  the  ellipse  than  as  the  oblique  section 
of  a  circular  cone  by  a  plane.  All  the  properties  of  the  conic  sec- 
tions brought  out  by  the  speculative  labors  of  the  Greek  geometers, 
were  needed  as  preparation  for  this  discovery,  that  Kepler  might 
select  from  them  the  characteristic  which  was  the  true  key  to  the 
planetary  orbit.  In  the  same  way,  the  spherical  figure  of  the  earth 
could  not  have  been  discovered  if  the  primitive  character  of  the 
sphere  had  been  the  only  one  known  ; — viz.,  the  equidistance  of  all 
its  points  from  an  interior  point.  Certain  properties  of  surfaces 
were  the  means  used  for  connecting  the  abstract  reasoning  with  the 
concrete  fact.  And  others,  again,  were  required  to  prove  that  the 
earth  is  not  absolutely  spherical,  and  how  much  otherwise.  The 
pursuit  of  these  labors  does  not  interfere  with  the  definition  of  Ge- 
ometry given  above,  as  they  tend  indirectly  to  the  measurement  of 
extension.  The  great  body  of  geometrical  researches  relates  to  the 
properties  of  lines  and  surfaces  ;  and  the  study  of  the  properties  of 
the  same  figure  is  so  extensive,  that  the  labors  of  geometers  for 
twenty  centuries  have  not  exhausted  the  study  of  conic  sections. 
Since  the  time  of  Descartes,  it  has  become  less  important  ;  but  it 
appears  as  far  as  ever  from  being  finished.  And  here  opens  another 
infinity.  Wa  had  before  the  infinite  scope  of  lines,  and  the  double 
infinity  of  surfaces  :  and  now  we  see  that  not  only  is  the  variety  of 
figures  inexhaustible,  but  also  the  diversity  of  the  points  of  view 
from  which  each  figure  may  be  regarded. 

There  are  two  general  Methods  of  treating  geometri-  Two  grneral 
cal  questions.  These  are  commonly  called  Synthetical  Me&oiis. 
Geometry  and  Analytical  Geometry.  I  shall  prefer  the  historical 
titles  of  Geometry  of  the  Ancients  and  Geometry  of  the  Moderns. 
But  it  is,  in  my  view,  better  still  to  call  them  Special  Geometry 
and  General  Geometry,  by  which  their  nature  is  most  accurately 
conveyed. 

The  Calculus  was  not,  as  some  suppose,  unknown  to  sPec;ai  or  a», 
the  ancients,  as  we  perceive  by  their  applications  of  the  ^f  'ora  n^E 
theory  of  proportions.  The  difference  between  them  Geometry. 
and  us  is  not  so  much  in  the  instrument  of  deduction  as  in  the  na- 
ture of  the  questions  considered.  The  ancients  studied  geometry 
with  reference  to  the  bodies  under  notice,  or  specially  ;  the  mod- 
erns study  it  with  reference  to  the  phenomena  to  be  considered,  or 
generally.  The  ancients  extracted  all  they  could  out  of  one  line  or 
surface,  before  passing  to  another  ;  and  each  inquiry  gave  little  or 
no  assistance  in  the  next.  The  moderns,  since  Descartes,  employ 
themselves  on  questions  which  relate  to  any  figure  whatever.    They 
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abstract,  to  treat  by  itself,  even'  question  relating  to  the  same  geo 
metrical  phenomenon,  in  whatever  bodies  it  may  be  considered 
Geometers  can  thus  rise  to  the  study  of  new  geometrical  concep- 
tions, which,  applied  to  the  curves  investigated  by  the  ancients, 
have  brought  out  new  properties  never  suspected  by  them.  The 
superiority  of  the  modern  method  is  obvions  at  a  glance.  The  time 
formerly  spent,  and  the  sagacity  and  effort  employed,  in  the  path 
of  detail,  are  inconceivably  economized  by  the  general  method  used 
since  the  great  revolution  under  Descartes.  The  benefit  to  Con- 
crete Geometry  is  no  less  than  to  the  Abstract  :  for  the  recognition 
of  geometrical  figures  in  nature  was  merely  embarrassed  by  the 
study  of  lines  in  detail  ;  and  the  application  of  the  contemplated 
figure  to  the  existing  body  could  be  only  accidental,  and  within  a 
limited  or  doubtful  range:  whereas,  by  the  general  method,  no 
existing  ligure  can  cscnpc  application  to  its  true  theory,  as  soon  as 
its  geometrical  features  are  ascertained.  Still,  the  ancient  method 
was  natural  ;  and  it  was  necessary  that  it  should  precede  the  mod- 
ern. The  experience  of  the  ancients,  and  the  materials  they  ac- 
cumulated by  their  special  method,  were  indispensable  to  suggest 
the  conception  of  Descartes,  and  to  furnish  a  basis  for  the  general 
procedure.  It  is  evident  that  the  Calculus  can  not  originate  any 
science.  Equations  must  exist  as  a  starting-point  for  analytical 
operations.  No  other  beginning  can  be  made  than  the  direct  study 
of  the  object,  pursued  up  to  the  point  of  the  discovery  of  precise 
relations. 

(;  ,)(11..IV  ot -,,„.  We  must  briefly  survey  the  geometry  of  the  ancients, 
H  " ••■ I|N  in  its  character  of  an  indispensable  introduction  to  that 

of  the  moderns.  The  one,  special  and  preliminary,  must  have 
its  relation  mad»4  clear  to  the  other, — the  general  and  definitive 
geometry,  which  now  constitutes  the  science  that  goes  by  that 
name. 

We  have  seen  that  Geometry  is  a  science  founded  upon  observa- 
tion, though  the  materials  furnished  by  observation  are  few  and 
simple,  and  the  structure  of  reasoning  erected  upon  them  vast  and 
complex.  The  only  elementary  materials,  obtainable  by  direct 
study  alone,  are  those  which  relate  to  the  right  line  for  the  geom- 
etry of  lines  ;  to  the  quadrature  of  rectilinear  plane  areas  ;  and  to 
the  cubature  of  bodies  terminated  by  plane  faces.  The  beginning 
of  geometry  must  be  from  the  observation  of  lines,  of  flat  surfaces 
angularly  bounded,  and  of  bodies  which  have  more  or  less  bulk, 
also  angularly  bounded.  These  are  all  ;  for  all  other  figures,  even 
the  circle,  and  the  figures  belonging  to  it,  now  come  under  the 
head  of  analytical  geometry.  The  three  elements  just  mentioned 
allow  a  sufficiency  of  equations  for  the  calculus  to  proceed  upon. 
More  are  not  needed  ;  and  we  can  not  do  with  less.  Some  have 
endeavored  to  extend  analysis  so  as  to  dispense  with  a  portion  of 
these  facts  :  but  to  do  so  is  merely  to  return  to  metaphysical  prac- 
tices, in  presenting  actual  facts  as  logical  abstractions.  The  more 
we  perceive  Geometry  to  be,  in  our  day,  essentially  analytical,  the 
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more  careful  we  must  be  not  to  lose  sight  of  the  basis  of  observa- 
tion on  which  all  geometrical  science  is  founded.  When  we  ob- 
serve people  attempting  to  demonstrate  axioms  and  the  like,  we 
may  avow  that  it  is  better  to  admit  more  than  may  be  quite  neces- 
sary of  materials  derived  from  observation,  than  to  carry  logical 
demonstration  into  a  region  where  direct  observation  will  serve  us 
better. 

There  are  two  ways  of  studying  the  right  line — the  Geometry  of  the 
graphic  and  the  algebraic.  The  thing  to  be  done  is  to  risht  line 
ascertain,  by  means  of  one  another,  the  different  elements  of  any 
right  line  whatever,  so  as  to  understand,  indirectly,  a  right  line, 
under  any  circumstances  whatever.  The  way  to  do  this  Graphical  80lu. 
is,  first,  to  study  the  figure,  by  constructing  it,  or  other-  nons- 
wise  directly  investigating  it  ;  and  then,  to  reason  from  that  obser- 
vation. The  ancients,  in  the  early  days  of  the  science,  made  great 
use  of  the  graphic  method,  even  in  the  form  of  Construction  ;  as 
when  Aristarchus  of  Samos  estimated  the  distance  of  the  sun  and 
moon  from  the  earth  on  a  triangle  constructed  as  nearly  as  possible 
in  resemblance  to  the  rightangled  triangle  formed  by  the  three  bodies 
at  the  instant  when  the  moon  is  in  quadrature,  and  when  therefore 
an  observation  of  the  angle  at  the  earth  would  define  the  triangle. 
Archimedes  himself,  though  he  was  the  first  to  introduce  calculated 
determinations  into  geometry,  frequently  used  the  same  means. 
The  introduction  of  trigonometry  lessened  the  practice  ;  but  did 
not  abolish  it.  The  Greeks  and  Arabians  employed  it  still  for  a 
great  number  of  investigations  for  which  we  now  consider  the  use 
of  the  Calculus  indispensable. 

While  the  graphic  or  constructive  method  answers  well  when  all 
the  parts  of  the  proposed  figure  lie  in  the  same  plane,  it  must 
receive  additions  before  it  can  be  applied  to  figures  whose  parts  lie 
in  different  planes.  Hence  arises  a  new  series  of  considerations, 
and  different  systems  of  Projections.  Where  we  now  employ  sphe- 
rical trigonometry,  especially  for  problems  relating  to  the  celestial 
sphere,  the  ancients  had  to  consider  how  they  could  replace  con- 
structions in  relief  by  plane  constructions.  This  was  the  object  of 
their  analFmmas,  and  of  the  other  plane  figures  which  long  sup- 
plied the  place  of  the  Calculus.  They  were  acquainted  with  the 
elements  of  what  we  call  Descriptive  Geometry,  though  they  did 
not  conceive  of  it  in  a  distinct  and  general  manner. 

Digressing  here  for  a  moment  into  the  region  of  ap-  Descriptive  Go- 
plication,  I  may  observe  that  Descriptive  Geometry,  emetry. 
formed  into  a  distinct  system  by  Monge,  practically  meets  the  dif- 
ficulty just  stated,  but  does  not  warrant  the  expectations  of  its  first 
admirers,  that  it  would  enlarge  the  domain  of  rational  geometry. 
Its  grand  use  is  in  its  application  to  the  industrial  arts  ; — its  few 
abstract  problems,  capable  of  invariable  solution,  relating  essen- 
tially to  the  contacts  and  intersections  of  surfaces  ;  so  that  all  the 
geometrical  questions  which  may  arise  in  any  of  the  various  arts 
of  construction, — as  stone-cutting,  carpentry,  perspective,  dialling 
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fortification,  etc., — can  always  be  treated  as  simple  individual 
cases  of  a  single  theory,  the  solution  being  certainly  obtainable 
through  the  particular  circumstances  of  each  case.  This  creation 
must  be  very  important  in  the  eyes  of  philosophers  who  think  that 
all  human  achievement,  thus  far,  is  only  a  first  step  toward  a  phil- 
osophical renovation  of  the  labors  of  mankind  ;  toward  that  pre- 
cision and  logical  character  which  can  alone  insure  the  future  pro- 
gression of  all  arts.  Such  a  revolution  must  inevitably  begin  with 
that  class  of  arts  which  bears  a  relation  to  the  simplest,  the  most 
perfect,  and  the  most  ancient  of  the  sciences.  It  must  extend, 
in  time,  though  less  readily,  to  all  other  industrial  operations. 
Mongc,  who  understood  the  philosophy  of  the  arts  better  than  any 
one  else,  himself  indeed  endeavored  to  sketch  out  a  philosophical 
system  of  mechanical  arts,  and  at  least  succeeded  in  pointing  out 
the  direction  in  which  the  object  must  be  pursued.  Of  Descriptive 
Geometry,  it  may  further  be  said  that  it  usefully  exercises  the  stu- 
dents' faculty  of  Imagination. — of  conceiving  of  complicated  ge- 
ometrical combinations  in  space;  and  that,  while  it  belongs  to  the 
geometry  of  the  ancients  by  the  character  of  its  solutions,  it  ap- 
proaches to  the  geometry  of  the  moderns  by  the  nature  of  the 
questions  which  compose  it.  Consisting,  as  we  have  said,  of  a  few 
abstract  problems,  obtained  through  Projections,  and  relating  to 
the  contacts  and  intersections  of  surfaces,  the  invariable  solutions 
of  these  problems  are  at  once  graphical,  like  those  of  the  ancients, 
and  general,  like  those  of  the  moderns.  Yet,  as  destined  to  an 
industrial  application.  Descriptive  Geometry  has  here  been  treated 
of  only  in  the  way  of  digression.  Leaving  the  subject  of  graphic 
solution,  we  have  to  notice  the  other  branch, — the  algebraic. 
Aicehrau-  eoiu-        Some  may  wonder  that  this  branch  is  not  treated  as 

belonging  to  General  Geometry.  But  not  only  were 
the  ancients,  in  fact,  the  inventors  of  trigonometry, — spherical  as 
well  as  rectilinear, — though  it  necessarily  remained  imperfect  in 
their  hands  ;  but  algebraic  solutions  are  also  no  part  of  analytical 
geometry,  but  only  a  complement  of  elementary  geometry. 

Since  all  right-lined  figures  can  be  decomposed  into  triangles,  all 
that  we  want  is  to  be  able  to  determine  the  different  elements  of  a 
triangle  by  means  of  one  another.  This  reduces  polygonometry 
to  simple  trigonometry. 

The  difficulty  lies  in  forming  three  distinct  equations 

between  the  angles  and  the  sides  of  a  triangle.  These 
equations  being  obtained,  all  trigonometrical  problems  are  reduced 
to  mere  questions  of  analysis. — There  are  two  methods  of  introdu- 
cing the  angles  into  the  calculation.  They  are  either  introduced 
directly,  by  themselves  or  by  the  circular  arcs  which  are  propor- 
tional to  them  :  or  they  are  introduced  indirectly,  by  the  chords  of 
these  arcs,  which  are  hence  called  their  trigonometrical  lines.  The 
second  of  these  methods  was  the  first  adopted,  because  the  early 
state  of  knowledge  admitted  of  its  working,  while  it  did  not  admit 
ihe  establishment  of  equations  between  the  sides  of  the  triangles 
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and  the  angles  themselves,  but  only  between  the  sides  and  the  trig- 
onometrical lines. — The  method  which  employs  the  trigonometrical 
lines  is  till  preferred,  as  the  more  simple,  the  equations  existing 
only  between  right  lines,  instead  of  between  right  lines  and  arcs  of 
circles. 

To  meet  the  probable  objection  that  it  is  rather  a  complication 
than  a  simplification  to  introduce  these  lines,  which  have  at  least 
to  be  eliminated,  we  must  explain  a  little. 

Their  introduction  divides  trigonometry  into  two  parts.  In  one, 
we  pass  from  the  angles  to  their  trigonometrical  lines,  or  the  con 
verse  :  in  the  other  we  have  to  determine  the  sides  of  the  triangles 
by  the  trigonometrical  lines  of  their  angles,  or  the  converse.  Now, 
the  first  process  is  done  for  us,  once  for  all,  by  the  formation  of 
numerical  tables,  capable  of  use  in  all  conceivable  questions.  It  is 
only  the  second,  which  is  by  far  the  least  laborious,  that  has  to  be 
undertaken  in  each  individual  case.  The  first  is  always  done  in 
advance.  The  process  may  be  compared  with  the  theory  of  loga- 
rithms, by  which  all  imaginable  arithmetical  operations  are  decom- 
posed into  two  parts — the  first  and  most  difficult  of  which  is  done 
in  advance. 

We  must  remember,  too,  in  considering  the  position  of  the 
ancients,  the  remarkable  fact  that  the  determination  of  angles  by 
their  trigonometrical  lines,  and  the  converse,  admits  of  an  arith- 
metical solution,  without  the  previous  resolution  of  the  correspond- 
ing algebraic  question.  But  for  this,  the  ancients  could  not  have 
obtained  trigonometry.  When  Archimedes  was  at  work  upon  the 
rectification  of  the  circle,  tables  of  chords  were  prepared  :  from  his 
labors  resulted  the  determination  of  a  certain  series  of  chords  : 
and,  when  Hipparchus  afterward  invented  trigonometry,  he  had 
only  to  complete  that  operation  by  suitable  intercalations.  The 
connection  of  ideas  is  here  easily  recognised. 

For  the  same  reasons  which  lead  us  to  the  employment  of  these 
lines,  we  must  employ  several  at  once,  instead  of  confining  our- 
selves to  one,  as  the  ancients  did.  The  Arabians,  and  after  them 
the  moderns,  attained  to  only  four  or  five  direct  trigonometri- 
cal lines  altogether  ;  whereas  it  is  clear  that  the  number  is  not 
limited.  Instead,  however,  of  plunging  into  deep  complications, 
in  obtaining  new  direct  lines,  we  create  indirect  ones.  Instead, 
for  instance,  of  directly  and  necessarily  determining  the  sine  of  an 
angle,  we  may  determine  the  sine  of  its  half,  or  of  its  double, — 
taking  any  line  relating  to  an  arc  which  is  a  very  simple  function 
of  the  first.  Thus,  we  may  say  that  the  number  of  trigonometrical 
lines  actually  employed  by  modern  geometers  is  unlimited  through 
the  augmentations  we  may  obtain  by  analysis.  Special  names  have, 
however,  been  given  to  those  indirect  lines  only  which  refer  to  the 
complement  of  the  primitive  arc — others  being  in  much  less  fre- 
quent use. 

(  hit  of  this  device  arises  a  third  section  of  trigonometrical  knowl- 
edge.    Having  introduced  a  new  set  of  lines — of  auxiliary  magni 
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tudes — we  have  to  determine  their  relation  to  the  first.  And  this 
study,  though  preparatory,  is  indefinite  in  its  scope,  while  the  two 
other  departments  are  strictly  limited. 

The  three  must,  of  course,  be  studied  in  just  the  reverse  order  to 
that  in  which  it  has  been  necessary  to  exhibit  them.  First,  the 
student  must  know  the  relations  between  the  indirect  and  direct 
trigonometrical  lines  :  and  the  resolution  of  triangles,  properly  so 
called,  is  the  last  process. 

Spherical  trigonometry  requires  no  special  notice  here  (all-im- 
portant as  it  is  by  its  uses) — since  it  is,  in  our  day,  simply  an 
application  of  rectilinear  trigonometry,  through  the  substitution  of 
the  corresponding  trihedral  angle  for  the  spherical  triangle. 

This  view  of  the  philosophy  of  trigonometry  has  been  given 
chiefly  to  show  how  the  most  simple  questions  of  elementary  geom- 
etry exhibit  a  close  dependence  and  regular  ramification. 

Thus  have  we  seen  what  is  the  peculiar  character  of  Special  Ge- 
ometry, strictly  considered.  We  see  that  it  constitutes  an  indis- 
pensable basis  to  General  Gh letry.     Next,  we  have  to  study  the 

philosophical  character  of  the  true  science  of  Geometry,  beginning 
with  the  great  original  idea  of  Descartes,  on  which  it  is  wholly 
founded. 

Modern,  or  Analytical  Geometry. 

General  or  Analytical  Geometry  is  founded  upon  the  transfor- 
mation of  geometrical  considérations  into  equivalent  analytical 
considerations.  Descartes  established  the  constant  possibility  of 
doing  this  in  a  uniform  manner  :  and  his  beautiful  conception  is 
interesting,  not  only  from  its  carrying  on  geometrical  science  to  a 
logical  perfection,  but  from  its  showing  us  how  to  organize  the 
relations  of  the  abstract  to  the  concrete  in  Mathematics  by  the 
analytical  representation  of  natural  phenomena. 

.       ^         The  first  thing  to  be  done  is  evidently  to  find  and  fix 

Bentadon  of  fig-  a  method  for  expressing  analytically  the  subjects  which 

afford  the  phenomena.     If  we  can  regard  lines  and 

surfaces  analytically,  we  can  so  regard,  henceforth,  the  accidents 

of  these  subjects. 

Here  occurs  the  difficulty  of  reducing  all  geometrical  ideas  to 
those  of  number  :  of  substituting  considerations  of  quantity  for  all 
considerations  of  quality.  In  dealing  with  this  difficulty,  we  must 
observe  that  all  geometrical  ideas  come  under  three 
heads  : — the  magnitude,  the  figure,  and  the  position  of 
the  extensions  in  question.  The  relation  of  the  first,  magnitude,  to 
numbers  is  immediate  and  evident  :  and  the  other  two  are  easily 
brought  into  one  ;  for  the  figure  of  a  body  is  nothing  else  than  the 
natural  position  of  the  points  of  which  it  is  composed  :  and  its  po- 
sition can  not  be  conceived  of  irrespective  of  its  figure.  We  have 
therefore  only  to  establish  the  one  relation  between  ideas  of  position 
and  ideas  of  magnitude.  It  is  upon  this  that  Descartes  has  estab- 
lished the  system  of  General  Geometry. 
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The  method  is  simply  a  carrying  out  of  an  operation  which  is 
natural  to  all  minds.  If  we  wish  to  indicate  the  situation  of  an 
object  which  we  can  not  point  out,  we  say  how  it  is  related  to 
objects  that  are  known,  by  assigning  the  magnitude  of  the  different 
geometrical  elements  which  connect  it  with  known  objects. 

Those  elements  are  what  Descartes,  and  all  other  geometers 
after  him,  have  called  the  co-ordinates  of  the  point  considered.  If 
we  know  in  what  plane  the  point  is  situated,  the  co-ordinates  are 
two.  If  the  point  may  be  anywhere  in  space,  the  co-ordinates  can 
not  be  less  than  three.  They  may  be  multiplied  without  limit  : 
but  whether  few  or  many,  the  ideas  of  position  will  have  been  re- 
duced to  those  of  magnitude,  so  that  we  shall  represent  the  dis- 
placement of  a  point  as  produced  by  pure  numerical  variations  in 
the  values  of  its  co-ordinates.  The  simplest  case  of  all,  that  of 
plane  geometry,  is  when  we  determine  the  position  of  a  point  on  a 
plane  by  considering  its  distances  from  two  fixed  right  lines,  sup- 
posed to  be  known,  and  generally  concluded  to  be  perpendicular  to 
each  other.  These  are  called  axes.  Next,  there  may  be  the  less 
simple  process  of  determining  the  position  by  the  distances  from 
two  fixed  points  ;  and  so  on  to  greater  and  greater  complications. 
But,  from  some  system  or  other  of  co-ordinates  being  always  em- 
ployed, the  question  of  position  is  always  reduced  to  that  of  mag- 
nitude. 

It  is  clear  that  our  only  way  of  marking  the  position  Position  of  a 
of  a  point  is  by  the  intersection  of  two  lines.  When  p«nt 
the  point  is  determined  by  the  intersection  of  two  right  lines,  each 
parallel  to  a  fixed  axis,  that  is  the  system  of  rectilinear  co-ordi- 
nates— the  most  common  of  all.  The  polar  system  of  co-ordinates 
exhibits  the  point  by  the  travelling  of  a  right  line  round  a  fixed 
centre  of  a  circle  of  variable  radius.  Again,  two  circles  may  inter- 
sect, or  any  other  two  lines  :  so  that  to  assign  the  value  of  a 
co-ordinate  is  the  same  thing  as  to  determine  the  line  on  which  the 
point  must  be  situated.  The  ancient  geometers,  of  course,  were 
like  ourselves  in  this  necessary  method  of  conceiving  of  position  : 
and  their  geometrical  loci  were  founded  upon  it.  It  was  in  endeav- 
oring to  form  the  process  into  a  general  system  that  Descartes 
created  Analytical  Geometry.  Seeing,  as  we  now  do,  how  ideas 
of  position — and,  through  them,  all  elementary  geometrical  ideas — 
can  be  reduced  to  ideas  of  number,  we  learn  what  it  was  that  he 
effected. 

Descartes  treated  only  geometry  of  two  dimensions  in  his  ana- 
lytical method  :  and  we  will  at  first  consider  only  this  Plane  CurveB 
kind,  beginning  with  Plane  Curves. 

Lines  must  be  expressed  by  equations  :  and  again, 
equations  must  be  expressed  by  lines,  when  the  rela-  Hnos'by  Eqoa- 
tion  of  geometrical  conceptions  to  numbers  is  estab-  tlona' 
lished.     It  comes  to  the  same  thing  whether  we  define  a  line  by 
any  one  of  its  properties,  or  supply  the  corresponding  equation 
between  the  two  variable  co-ordinates  of  the  point  which  describes 
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the  line.  If  a  point  describes  a  certain  line  on  a  plane,  we  know 
that  its  co-ordinates  bear  a  fixed  relation  to  eacli  other,  which  may 
be  expressed  by  an  appropriate  equation.  If  the  point  describes 
no  certain  line,  its  co-ordinates  must  be  two  variables  independent 
of  each  other.  Its  situation  in  the  latter  case  can  be  determined 
only  by  giving  at  once  its  two  co-ordinates,  independently  of  each 
other  :  whereas,  in  the  former  ease,  a  single  co-ordinate  suffices  to 
fix  its  position.  The  second  co-ordinate  is  then  a  determinate 
function  of  the  first: — that  is,  there  e\i>ts  between  them  a  certain 
equation  of  a  nature  corresponding  to  that  of  the  line  on  which  the 
point  is  to  lie  found.  The  co-ordinates  of  the  point  eacfi  require  it 
,o  be  <>n  a  certain  line  :  and  airain,  its  being  on  a  certain  line  is  the 
tame  thing  as  assigning  the  ralue  of  one  of  the  two  co-ordinates; 
which  is  then  found  t<»  be  entirely  dependent  on  the  other.  Thus 
are  lines  analytically  expressed  by  equations. 

By  a  converse  argument  may  be  seen  the  geometrical 

^quat:oM0n  by     necessity  of  represent ing  by  a   certain  line  every  equa- 

,ines  tion  of  two  variables,  in  a  determinate  system  of  co- 

ordinates. In  the  absence  of  any  other  known  property,  such  a 
relation  would  he  a  very  characteristic  definition  ;  and  its  scientific 
effect  would  be  to  fix  the  attention  immediately  upon  the  general 
course  of  the  solutions  of  the  equation,  which  will  thus  be  noted  in 
the  most  Striking  and  simple  manner.  There  is  an  evident  and 
vast  advantage  in  this  picturing  of  equations,  which  reacts  strongly 
upon  the  perfecting  of  analysis  itself.  The  geometrical  locus  stands 
before  our  minds  as  the  representation  of  all  the  details  that  have 
gone  to  its  preparation,  and  thus  renders  comparatively  easy  our 
conception  of  new  general  analytical  views.  This  method  has 
become  entirely  elementary  in  our  day:  and  it  is  employed  when  we 
want  to  net  a  clear  idea  iA'  the  general  character  of  the  law  which 
runs  through  a  series  of  particular  observations  of  any  kind  whatever. 
Recurring  to  the  representation  of  lines  by  equations, 
ime'lfhang"s  tile  which  is  our  chief  object,  we  see  that  this  representa- 
equ mon  ^on  j^  |)y  -^  narure?  so  faithful,  that  the  line  could  not 

undergo  any  modification,  even  the  slightest,  without  causing  a 
corresponding  change  in  the  equation.  Some  special  difficulties 
arise  out  of  this  perfect  exactness  ;  for  since,  in  our  system  of 
analytical  geometry,  mere  displacements  of  lines  affect  equations  as 
much  as  real  variations  of  magnitude  or  form,  we  might  be  in 
danger  of  confounding  the  one  with  the  other,  if  geometers  had  not 
discovered  an  ingenious  method  expressly  intended  to  distinguish 
them  always.  It  must  be  observed  that  general  inconveniences  of 
this  nature  appear  to  be  strictly  inevitable  in  analytical  geometry  ; 
since,  ideas  of  position  being  the  only  geometrical  ideas  immedi- 
ately reducible  to  numerical  considerations,  and  conceptions  of  form 
nor  being  referrible  to  them  but  by  seeing  in  them  relations  of  sit- 
uation, it  is  impossible  that  analysis  should  not  at  first  confound 
phenomena  of  form  with  simple  phenomena  of  position  ;  which  aro 
the  only  ones  that  equations  express  directly. 
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To  complete  our  description  of  the  basis  of  anal- 
ytical geometry,  it  is  necessary  to  point  out  that  not  o/^iufe^ïï 
only  must  every  denned  line  give  rise  to  a  certain  equa-  p<îuatIon- 
tion  between  the  two  co-ordinates  of  any  one  of  its  points,  but 
overy  definition  of  a  line  is  itself  an  equation  of  that  line  in  a  suit- 
able system  of  co-ordinates. 

Considering,  first,  what  a  definition  is,  we  say  it  must  distinguish 
the  defined  object  from  all  others,  by  assigning  to  it  a  property 
which  belongs  to  it  alone.  But  this  property  may  not  disclose  the 
mode  of  generation  of  the  object,  in  which  case  the  definition  is 
merely  characteristic;  or  it  may  express  one  of  its  modes  of  gen- 
eration, and  in  that  case  the  definition  is  explanatory.  For  instance, 
if  we  say  that  the  circle  is  the  line  which  in  the  same  form  contains 
the  largest  area,  we  offer  a  characteristic  definition  ;  whereas  if  we 
ohoose  its  property  of  having  all  its  points  equally  distant  from  a 
fixed  point,  we  have  an  explanatory  definition.  It  is  clear  more- 
over that  the  characteristic  definition  always  leaves  room  for  an 
explanatory  one,  which  further  study  must  disclose. 

It  is  to  explanatory  definitions  only  that  what  has  been  said  of 
the  definition  of  a  line  being  an  equation  of  that  line  can  apply. 
We  can  not  define  the  generation  of  a  line  without  specifying  a 
certain  relation  between  the  two  simple  motions,  of  translation  or 
of  rotation,  into  which  the  motion  of  the  point  which  describes  it 
will  be  decomposed  at  each  moment.  Now,  if  we  form  the  most 
general  conception  of  what  a  system  of  co-ordinates  is,  and  if  we 
admit  all  possible  systems,  it  is  clear  that  such  a  relation  can  be 
nothing  else  than  the  equation  of  the  proposed  line,  in  a  system  of 
co-ordinates  of  a  corresponding  nature  to  that  of  the  mode  of  gen- 
eration considered  ;  as  in  the  case  of  the  circle,  the  common  defini- 
tion of  which  may  be  regarded  as  being  the  polar  equation  of  that 
ourve,  taking  the  centre  of  the  circle  for  the  pole. 

This  view  not  only  exhibits  the  necessary  representation  of  every 
line  by  an  equation,  but  it  indicates  the  general  difficulty  which  oc- 
curs in  the  establishment  of  these  equations,  and  therefore  shows 
us  how  to  proceed  in  inquiries  of  this  kind  which,  by  their  nature, 
do  not  admit  of  invariable  rules.  Since  every  explanatory  defini- 
tion of  a  line  constitutes  the  equation  of  that  line,  it  is  clear  that 
when  we  find  difficulty  in  discovering  the  equation  of  a  curve  by 
means  of  some  of  its  characteristic  properties,  the  difficulty  must 
proceed  from  our  taking  up  a  designated  system  of  co-ordinates, 
instead  of  admitting  indifferently  all  possible  systems.  These 
.systems  are  not  all  equally  suitable  ;  and,  in  regard  to  curves, 
geometers  think  that  they  should  almost  always  be  referred,  as  far 
as  possible,  to  rectilinear  co-ordinates.  Now,  these  pafticular  co- 
ordinates are  often  not  those  with  reference  to  which  the  equation 
of  the  curve  will  be  found  to  be  established  by  the  proposed  defini- 
tion. It  is  in  a  certain  transformation  of  co-ordinates  then  that  the 
chief  difficulty  in  the  formation  of  the  equation  of  aline  really  con- 
sists.    The  view  I  have  given  does  not  furnish  us  with  a  complete 
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and  certain  general  method  for  the  establishment  of  these  equa- 
tions ;  but  it  may  cast  a  useful  light  on  the  course  which  it  is  best 
to  pursue  to  attain  the  end  proposed. 

choice  of  oo.  The  choice  of  co-ordinates — the  preference  of  that 
°  ,lm  r  8  system  which  may  be  most  suitable  to  the  case — is  the 

remaining  point  which  we  have  to  notice. 

First,  we  must  distinguish  very  carefully  the  two  views,  the  con- 
verse of  each  other,  which  belong  to  analytical  geometry,  viz.  the 
relation  of  algebra  to  geometry,  founded  on  the  representation  of 
lines  by  equations,  and,  reciprocally,  the  relation  of  geometry  to 
algebra,  rounded  ou  the  picturing  of  equations  by  lines.  Though 
the  two  are  necessarily  combined  in  every  investigation  of  general 
geometry,  and  we  have  to  pass  from  tin4  one  to  the  other  alternately, 
and  almost   insensibly,  we  musl   be  able  to  separate  them  here,  for 

the  answer  to  the  question  of  method  which  we  are  considering  is 

far  from  being  the  same  under  the  two  relations:   so  that  without 

this  distinction  we  could  not  form  any  clear  idea  of  it. 

In  the  case  <>f  the  representation  of  lines  by  equations,  the  first 

object  is  t«»  choose  those  co-ordinates  which  afford  the  greatest 
simplicity  in  the  equation  of  each  line,  and  the  greatest  facility  in  ar- 
riving at  it.  Thera  can  lie  no  constant  preference  here  of  one  sys- 
tem of  co-ordinates.  The  rectilinear  Bystem  itself,  though  often  ad- 
vantageous, can  not  be  always  so.  and  may  he.  in  turn,  Less  so  than 
any  other.  Bui  ii  is  far  otherwise  in  the  converse  case  of  the  rep- 
utation of  equations  by  line-.     Here  the  rectilinear  system  is 

always  to  he  preferred,  a-  tin1  mOSl  Minple  and  t  rus1  worthy.      If  wc 

seek  to  determine  a  point  by  the  intersection  of  two  lines,  it  must 
be  best  that  those  lines  should  be  the  simplest  possible;  and  this 
confines  our  choice  to  the  rectilinear  Bystem.  In  constructing  geom- 
etrical loci,  that  system  of  co-ordinates  must  be  the  best  in  which 
it  is  easiest  to  conceive  the  change  of  place  of  a  point  resulting 
from  the  change  in  the  value  of  its  co-ordinates  ;  and  this  is  the 
case  with  the  rectilinear  system.  Again,  there  is  great  advantage 
in  the  common  usage  of  taking  the  two  axes  perpendicular  to  each 
other,  when  possible,  rather  than  with  any  other  inclination.  In 
representing  lines  by  equations,  we  must  take  any  inclination  of  the 
axes  which  may  best  suit  the  particular  question  ;  but,  in  the  con- 
verse case,  it  is  easy  to  see  that  rectangular  axes  permit  us  to  rep- 
resent equations  in  a  more  simple,  and  even  in  a  more  faithful 
manner.  For  if  we  extend  the  geometrical  locus  of  the  equation 
into  the  several  unequal  regions  marked  out  by  oblique  axes,  we 
shall  have  differences  of  figure  which  do  not  correspond  to  any 
analytical  diversity  ;  and  the  accuracy  of  the  representation  will 
be  lost. 

On  the  whole  then,  taking  together  the  two  points  of  view  of  an- 
alytical geometry,  the  ordinary  system  of  rectilinear  co-ordinates  is 
superior  to  any  other.  Its  high  aptitude  for  the  representation  of 
equations  must  make  it  generally  preferred,  though  a  less  perfect 
system  may  answer  better  in  particular  cases.     The  most  essential 
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theories  in  modern  geometry  are  generally  expressed  by  the  recti- 
linear system.  The  polar  system  is  preferred  next  to  it,  both  be- 
cause its  opposite  character  enables  it  to  solve  in  the  simplest  way 
the  equations  which  are  too  complicated  for  management  under  the 
first  ;  and  because  polar-co-ordinates  have  often  the  advantage  of 
admitting  of  a  more  direct  and  natural  concrete  signification.  This 
is  the  case  in  Mechanics,  in  the  geometrical  questions  arising  out 
of  the  theory  of  circular  movement,  and  in  almost  all  questions  of 
celestial  geometry. 

Such  was  the  field  of  the  labors  of  Descartes,  his  conception  of 
analytical  geometry  being  designed  only  for  the  study  of  Plane 
Curves.  It  was  Clairaut  who,  about  a  century  later,  extended  it  to 
the  study  of  Surfaces  and  Curves  of  double  curvature.  The  con- 
ception having  been  explained,  a  very  brief  notice  will  suffice  for 
the  rest. 

With  regard  to  Surfaces,  the  determination  of  a  Determination  of 
point  in  space  requires  that  the  values  of  three  co-  a  p°int  in  *pRce- 
ordinates  should  be  assigned.  The  system  generally  adopted, 
which  corresponds  with  the  rectilinear  system  of  plane  geometry, 
is  that  of  distances  from  the  point  to  three  fixed  planes,  usually 
perpendicular  to  each  other,  whereby  the  point  is  presented  as  the 
intersection  of  three  planes  whose  direction  is  invariable.  Beyond 
this,  there  is  the  same  infinite  variety  among  possible  systems  of 
co-ordinates,  that  there  is  in  geometry  of  two  dimensions.  Instead 
of  the  intersection  of  two  lines,  it  must  be  that  of  three  surfaces 
which  determines  the  point  ;  and  each  of  the  three  surfaces  has,  in 
the  same  way,  all  its  conditions  constant,  except  one,  which  gives 
rise  to  the  corresponding  co-ordinates,  whose  peculiar  geometrical 
effect  is  thus  to  compel  the  point  to  be  situated  upon  that  surface. 
Again,  if  the  three  co-ordinates  of  a  point  are  mutually  independent, 
that  point  can  take  successively  all  possible  positions  in  space  ; 
but,  if  its  position  on  any  surface  is  defined,  two  co-ordinates  suf- 
fice for  determining  its  situation  at  any  moment  ;  as  the  proposed 
surface  will  take  the  place  of  the  condition  imposed  by  the  third 
co-ordinate.  This  last  co-ordinate  then  becomes  a  determinate 
function  of  the  two  others,  they  remaining  independent  of  each 
other.  Thus,  there  will  be  a  certain  equation  between  the  three 
variable  co-ordinates  which  will  be  permanent,  and  which  will  be 
the  only  one,  in  order  to  correspond  to  the  precise  degree  of  indé- 
termination in  the  position  of  the  point. 

In  the  expression  of  Surfaces  by  Equations,  and  again  DetPrminntion 
in  the  expression  of  Equations  by  Surfaces,  the  same  of  surfaces  by 

...  T  .       ,-,•■  i     j»       i  ,  /»     Equations,   and 

conception  is  pursued  as  in  the  analytical  geometry  of  of  Equations 
two  dimensions.  In  the  first  case,  the  equation  will  by  Surf,,ce8- 
be  the  analytical  definition  of  the  proposed  surface,  since  it  must 
be  verified  for  all  the  points  of  this  surface,  and  for  them  only.  If 
the  surface  undergoes  any  change,  the  equation  must,  as  in  the  case 
of  changing  lines,  be  modified  accordingly.  All  geometrical  phe- 
nomena relating  to  surfaces  may  be  translated  by  certain  equivalent 
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analytical  conditions,  proper  to  equations  of  three  variables:  and 
it  is  in  the  establishment  and  interpretation  of  this  harmony  that 
the  science  of  analytical  geometry  of  three  dimensions  essentially 
consists.  In  the  second  and  converse  case,  every  equation  of  three 
variables  may,  in  general,  be  represented  geometrically  by  a  deter- 
minate surface,  defined  by  the  characteristic  property  that  the  co- 
ordinates of  all  its  points  always  preserve  the  mutual  relation 
exhibited  in  this  equation. 

Thus  we  see  in  this  application  the  complement  of  the  original 
idea  of  Descartes:  and  it  is  enough  to  say  this,  as  everyone  can 
extend  to  surfaces  the  other  considerations  which  have  been  indi- 
cated with  regard  to  lines.  1  will  only  add  that  the  superiority  of 
the  rectilinear  Bystem  of  co-ordinates  becomes  more  evident  in 
analytical  geometry  of  three  dimensions  than  in  that  of  two,  on 
account  of  the  geometrical  complication  which  would  follow  the 
choice  of  any  other. 

caTYMofdoutto  1"  determining  Curves  of  double  curvature, — which 
,un"  is   the   Last    elementary  point   of  view  of  analytical 

geometry  of  three  dimensions. — the  Mime  principle  is  employed. 
According  to  it,  it  is  clear  that  when  a  point  is  required  to  be  situ- 
ated upon  some  certain  curve,  a  single  co-ordinate  is  enough  to 
determine  its  position  completely,  by  the  intersection  of  this  curve 
with  the  Burface  resulting  from  this  co-ordinate.  The  two  other 
co-ordinates  of  the  point  must  thus  be  regarded  as  functions  neces- 
sarily determinate,  and  distinct  from  the  first.  Consequently, 
every  line,  considered  in  space,  is  represented  analytically  no 
longer  by  a  single  equation,  bul  by  a  Bystem  of  two  equations 
between  the  three  co-ordinates  of  any  one  of  its  points.  It  is 
evident,  indeed,  from  another  point  of  view,  that  the  equations 
which,  considered  separately,  express  a  certain  surface,  must  in 
combination  present  the  line  sought  as  the  intersection  of  two  de- 
terminate surfaces.  As  for  the  difficulty  occasioned  by  the  infinity 
of  the  number  of  couples  of  equations,  through  the  infinity  of 
couples  of  surfaces  which  can  enter  the  same  system  of  co-ordinates, 
and  by  which  the  line  sought  may  be  hidden  under  endless  algebra- 
ical disguises,  it  must  be  got  rid  of  by  giving  up  the  facilities  result- 
ing from  such  a  variety  of  geometrical  constructions.  It  is  suffi- 
cient, in  fact,  to  obtain  from  the  analytical  system  established  for 
a  certain  line,  the  system  corresponding  to  a  single  couple  of  sur- 
faces uniformly  generated,  and  which  will  not  vary  except  when 
the  line  itself  shall  change.  Such  is  a  natural  use  of  this  kind  of 
geometrical  combination,  which  thus  affords  us  a  certain  means  of 
recognising  the  identity  of  lines  in  spite  of  the  extensive  diversity 
of  their  equations. 

imp  recti. n-  Analytical  Geometry  still  presents  some  imperfec- 

oi  An  iyt  cai      tions  on  the  side  both  of  geometry  and  analysis. 

In  regard  to  Geometry,  the  equations  can  as  yet 
represent  only  entire  geometrical  loci,  and  not  determinate  portions 
of  those  loci.     Yet  it  is  necessary,  occasionally,  to  be  able  to 
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express  analytically  a  part  of  a  line  or  surface,  or  even  a  discon- 
tinuous line  or  surface,  composed  of  a  series  of  sections  belonging 
to  distinct  geometrical  figures.  Some  progress  has  been  made  in 
supplying  means  for  this  purpose,  to  which  our  analytical  geometry 
is  inapplicable  ;  but  the  method  introduced  by  M.  Fourier,  in  his 
labors  on  discontinuous  functions,  is  too  complicated  to  be  at  present 
introduced  into  our  established  system. 

In  regard  to  analysis,  we  are  so  far  from  having  a  ^perfections  of 
-complete  command  of  analytical  geometry,  that  we  can  Analysis. 
not  furnish  anything  like  an  adequate  geometrical  representation 
of  analytical  processes.  This  is  not  an  imperfection  in  science,  but 
inherent  in  the  very  nature  of  the  subject.  As  Analysis  is  much 
more  general  than  geometry,  it  is  of  course  impossible  to  find 
among  geometrical  phenomena  a  concrete  representation  of  all 
the  laws  expressed  by  analysis  :  but  there  is  another  evil  which 
is  due  to  our  own  imperfect  conceptions  ;  that,  in  our  representa- 
tions of  equations  of  two  or  of  three  variables  by  lines  or  surfaces, 
we  regard  only  the  real  solutions  of  equations,  without  noticing  any 
imaginary  ones.  Yet  these  last  should,  in  their  general  course,  be 
as  capable  of  representation  as  the  first.  Hence  the  graphic  repre- 
sentation of  the  equation  is  always  imperfect  ;  and  it  fails  alto- 
gether when  the  equation  admits  of  only  imaginary  solutions. 
This  brings  after  it,  in  analytical  geometry  of  two  or  three  dimen- 
sions, many  inconveniences  of  less  consequence,  arising  from  the 
want  of  correspondence  between  various  analytical  modifications 
and  any  geometrical  phenomena. 

We  have  now  seen  what  Analytical  Geometry  is.  By  this  sci- 
ence we  determine  what  is  the  analytical  expression  of  such  or  such 
a  geometrical  phenomenon  belonging  to  lines  or  surfaces  :  and, 
reciprocally,  we  ascertain  the  geometrical  interpretation  of  such  or 
such  an  analytical  consideration.  It  would  be  interesting  now  to 
consider  the  most  important  general  questions  which  would  exem- 
plify the  manner  in  which  geometers  have  actually  established  this 
beautiful  harmony  :  but  such  a  review  is  not  necessary  to  the  pur- 
pose of  this  Work,  and  would  occupy  too  much  space.  We  have 
seen  what  is  the  character  of  generality  and  simplicity  inherent  in 
the  science  of  Geometry.  We  must  now  proceed  to  ascertain 
what  is  the  true  philosophical  character  of  the  immense  and  more 
complex  science  of  Rational  Mechanics. 
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CHAPTER  IV. 

RATIONAL  MECHANICS. 

Mechanical  phenomena  are  by  their  nature  more 
particular,  more  complicated,  and  more  concrete,  than 
geometrical  phenomena.  Therefore  they  come  after  geometry  in 
our  survey;  and  therefore  must  they  be  pronounced  to  be  more 
difficult  to  study,  and,  as  yet,  more  imperfect.  Geometrical  ques- 
tions are  always  completely  independent  of  Mechanics,  while  me- 
chanical questions  are  closely  involved  with  geometrical  considera- 
tions,— the  form  of  bodies  necessarily  influencing  the  phenomena 
of  motion  and  equilibrium.  The  simplest  change  in  the  form  of  a 
body  may  enhance  immeasurably  the  difficulties  of  the  mechanical 
problem  relating  to  it,  as  we  see  in  the  question  of  the  mutual 
gravitation  of  two  bodies,  as  a  result  of  that  of  all  their  molecules  ; 
a  question  which  can  be  completely  resolved  only  by  supposing  the 
bodies  to  be  spherical  ;  and  thus,  the  chief  difficulty  arises  out  of 
the  geometrical  part  of  the  circumstances. 

Our  tendency  to  look  for  the  essences  of  things,  instead  of  study- 
ing concrete  facts,  enters  disastrously  into  the  study  of  Mechanics. 
We  found  something  of  it  in  geometry  ;  but  it  appears  in  an  aggra- 
vated form  in  Mechanics,  from  the  greater  complexity  of  the  sci- 
ence.    We  encounter  a  perpetual  confusion  between  the  abstract 
and  the  concrete  points  of  view  ;  between  the  logical  and  the  phys- 
ical ;  between  the  artificial  conception  necessary  to  help  us  to  gen- 
eral laws  of  equilibrium  and  motion,  and  the  natural  facts  furnished 
by  observation,  which  must  form  the  basis  of  the  science.     Great 
as  is  the  gain  of  applying  Mathematical  analysis  to  Mechanics,  it 
has  set  us  back  in  some  respects.     The  tendency  to  à  priori  suppo- 
sitions, drawn   by   us   from   analysis  where   Newton  wisely  had 
recourse  to  observation,  has  made  our  expositions  of  the  science 
less  clear  than  those  of  Newton's  days.     Inestimable  as  mathe- 
matical analysis  is  for  carrying  the  science  oh  and  upward,  there 
must  first  be  a  basis  of  facts  to  employ  it  upon  ;  and  Laplace  and 
others  were  therefore  wrong  in  attempting  to  prove  the  elementary 
law  of  the  composition  of  forces  by  analytical  demonstration.     Even 
if  the  science  of  Mechanics  could  be  constructed  on  an  analytical 
basis,  it  is  not  easy  to  see  how  such  a  science  could  ever  be  applied 
to  the  actual  study  of  nature.     In  fact,  that  which  constitutes  the 
reality  of  Mechanics  is  that  the  science  is  founded  on  some  general 
facts,  furnished  by  observation,  of  which  we  can  give  no  explanation 
whatever.     Our  business  now  is  to  point  out  exactly  the  philosoph- 
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ical  character  of  the  science,  distinguishing  the  abstract  from  the 
concrete  point  of  view,  and  separating  the  experimental  department 
from  the  logical. 

We  have  nothing  to  do  here  with  the  causes  or  modes  Ita  character 
of  production  of  motion,  but  only  with  the  motion  it- 
self. Thus,  as  we  are  not  treating  of  Physics,  but  of  Mechanics, 
forces  are  only  motions  produced  or  tending  to  be  produced  ;  and 
two  forces  which  move  a  body  wi  th  the  same  velocity  in  the  same 
direction  are  regarded  as  identical,  whether  they  proceed  from 
muscular  contractions  in  an  animal,  or  from  a  gravitation  toward  a 
centre,  or  from  collision  with  another  body,  or  from  the  elasticity  of 
a  fluid.  This  is  now  practically  understood  ;  but  we  hear  too  much 
still  of  the  old  metaphysical  language  about  forces,  and  the  like  ; 
and  it  would  be  wise  to  suit  our  terms  to  our  positive  philosophy. 

The  business  of  Rational  Mechanics  is  to  determine 
how  a  given  body  will  be  affected  by  any  different 
forces  whatever,  acting  together,  when  we  know  what  motion  would 
be  produced  by  any  one  of  them  acting  alone  :  or,  taking  it  the 
other  way,  what  are  the  simple  motions  whose  combination  would 
occasion  a  known  compound  motion.  This  statement  shows  pre- 
cisely what  are  the  data  and  what  the  unknown  parts  of  every 
mechanical  question.  The  science  has  nothing  to  do  with  the  ac- 
tion of  a  single  force  ;  for  this  is,  by  the  terms  of  the  statement, 
supposed  to  be  known.  It  is  concerned  solely  with  the  combina- 
tion of  forces,  whether  there  results  from  that  combination  a  mo- 
tion to  be  studied,  or  a  state  of  equilibrium,  whose  conditions  have 
to  be  described. 

The  two  general  questions,  the  one  direct,  the  other  inverse, 
which  constitute  the  science,  are  equivalent  in  importance,  as  re- 
gards their  application.  Simple  motions  are  a  matter  of  observa- 
tion, and  their  combined  operation  can  be  understood  only  through 
a  theory  :  and  again,  the  compound  result  being  a  matter  of  obser- 
vation, the  simple  constituent  motions  can  be  ascertained  only  by 
reasoning.  When  we  see  a  heavy  body  falling  obliquely,  we  know 
what  would  be  its  two  simple  movements  if  acted  upon  separately 
by  the  force  to  which  it  is  subject, — the  direction  and  uniform  velo- 
city which  would  be  caused  by  the  impulsion  alone  ;  and  again,  the 
acceleration  of  the  vertical  motion  by  its  weight  alone.  The  prob- 
lem is  to  discover  thence  the  different  circumstances  of  the  com- 
pound movement  produced  by  the  combination  of  the  two, — to  de- 
termine the  path  of  the  body,  its  velocity  at  each  movement,  the 
time  occupied  in  falling  ;  and  we  might  add  to  the  two  given  forces 
the  resistance  of  the  medium,  if  its  law  was  known.  The  best  ex- 
ample of  the  inverse  problem  is  found  in  celestial  mechanics,  where 
we  have  to  determine  the  forces  which  carry  the  planets  round  the 
sun,  and  the  satellites  round  the  planets.  We  know  immediately 
only  the  compound  movement  :  Kepler's  laws  give  us  the  character- 
istics of  the  movement  ;  and  then  we  have  to  go  back  to  the  ele- 
mentary forces  by  which  the  heavenly  bodies  are  supposed  to  be 
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impelled,  to  correspond  with  the  observed  result  :  and  these  force» 
once  understood,  the  converse  of  the  question  can  be  managed  by 
geometers,  who  could  never  have  mastered  it  in  any  other  way. 

Such  being  the  destination  of  Mechanics,  we  must  now  notice  its 
fundamental  principles,  after  clearing  the  ground  by  a  preparatory 
observation. 

not  in  rt       In  ancient  times,  men  conceived  of  matter  as  being 
in  il. y  ks.  passive  or  inert, — all  activity  being  produced  by  sonic 

external  agency, — either  of  supernatural  beings  or  some  metaphys- 
ical entities.  Now  that  science  enables  us  to  view  things  more 
truly,  we  are  aware  that  there  is  some  movement  or  activity,  more 
or  less,  in  all  bodies  whatever.  The  difference  is  merely  of  degree 
between  what  men  call  brute  matter  and  animated  beings.  More- 
over. Bcience  shows  us  that  there  arc  not  different  kinds  of  matter, 
but  that  the  elements  are  the  same  in  the  most  primitive  and  the 
most  highly  organized.  If  we  knew  of  any  substance  which  had 
nothing  but  weight,  we  could  not  deny  activity  even  to  that;  for  in 
falling  it  is  as  active  as  the  globe  itself, — attracting  the  earth's 
particles  precisely  as  much  as  its  own  particles  are  attracted  by 
the  earth.  Looking  through  the  whole  range  of  substances,  up  to 
those  of  the  highest  organization,  we  find  everywhere  a  spontane- 
ous activity,  very  various,  and  at  most,  in  some  cases,  peculiar  ; 
though  physiologists  are  more  and  more  disposed  to  regard  the 
most  peculiar  as  a  modification  of  antecedent  kinds.  However  this 
may  be,  it  would  be  purely  absurd  now  to  regard  any  portion  of 
matter  whatever  as  inert,  as  a  matter  of  lact,  or  under  the  head  of 

,  t.  Phvsics.  But  in  Mechanics  it  must  be  so  regarded,  be- 
cause  we  can  not  establish  any  general  proposition  upon 
tli«'  abstract  laws  of  equilibrium  or  motion  without  putting  out  of 
the  question  all  interference  with  them  by  other  and  inherent  forces. 
What  we  have  to  beware  of  is  mixing  up  this  logical  supposition 
with  the  old  notion  of  actual  inertia. 

,  iOBd  As  for  how  this  is  to  be  done — we  must  remember 
what  has  been  just  said — that  in  Mechanics,  we  have 
nothing  to  do  with  the  origin  or  different  nature  of  forces;  and 
they  are  all  one  while  their  mechanical  operation  is  uniform.  It  is 
impossible  to  conceive  of  any  substance  as  devoid  of  weight,  for  in- 
stance ;  yet  geometers  have  logically  to  treat  of  bodies  as  without 
an  inherent  power  of  attraction.  They  treat  of  this  power  as  an 
external  force  ;  that  is,  it  is  to  them  simply  a  force  ;  and  it  does- 
not  matter  to  them  whether  it  is  inherent  or  external — whether  it 
is  attraction  or  impulsion — while  it  is  the  fall  of  the  body  that  they 
have  to  study.  And  so  on,  through  the  whole  range  of  properties 
of  bodies.  When  we  have  so  abstracted  natural  properties,  in  our 
logical  view,  as  to  have  before  us  an  unmixed  case  of  the  action  of 
certain  forces,  and  have  ascertained  their  laws — then  we  can  pass 
from  abstract  to  concrete  Mechanics,  and  restore  to  bodies  their 
natural  active  properties,  and  interpret  their  action  by  what  we 
have  learned  of  the  laws  of  motion  and  equilibrium.     This  rostora- 
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tion  is  so  difficult  to  effect — the  transition  from  the  abstract  to  the 
concrete  in  Mechanics  is  so  difficult — that,  while  its  theoretical 
domain  is  unbounded,  its  practical  application  is  singularly  lim- 
ited. In  fact,  the  application  of  rational  mechanics  is  limited 
(accurately  speaking)  not  only  to  celestial  phenomena,  but  to  those 
of  our  own  solar  system.  One  would  suppose  that  the  single  prop- 
erty of  weight  was  manageable  enough  ;  and  that  of  a  given  form 
intelligible  enough  :  but  there  are  such  complications  of  physical 
circumstances — as  the  resistance  of  media,  friction,  etc. — even  if 
bodies  are  conceived  of  as  in  a  fluid  state,  that  their  mechanical 
phenomena  can  not  be  estimated  with  any  accuracy.  And  when  we 
proceed  to  electrical  and  chemical,  and  especially  to  physiological 
phenomena,  we  are  yet  more  baffled.  General  gravitation  affords 
us  the  only  simple  and  determinate  law  ;  and  even  there  we  are 
perplexed,  when  we  come  to  regard  certain  secondary  actions.  It 
may  be  doubted  whether  questions  of  terrestrial  mechanics  will 
ever  admit — restricted  as  our  means  are — of  a  study  at  once  purely 
rational  and  precisely  accordant  with  the  general  laws  of  abstract 
mechanics — though  the  knowledge  of  these  laws,  primarily  indispen- 
sable, may  often  lead  us  to  frequent  and  valuable  indications  and 
Suggestions. 

Bodies  being  supposed  inert,  the  general  facts,  or  Three  lawg  of 
]aws  of  motion  to  which  they  are  subject,  are  three  ;  all  motion' 
results  of  observations. 

The  first  is  that  law  discovered  by  Kepler,  which  is  . 

inaptly  called  the  law  of  inertia.  According  to  it,  all 
motion  is  rectilinear  and  uniform  ;  that  is,  any  body  impelled  by  a 
single  force  will  move  in  a  right  line,  and  with  an  invariable  ve- 
locity. Instead  of  resorting  to  the  old  ways  of  pronouncing  or  im- 
agining why  it  must  be  so,  the  Positive  Philosophy  instructs  us  to 
recognise  the  simple  fact  that  it  is  so  ;  that,  through  the  whole 
range  of  nature,  bodies  move  in  a  right  line,  and  with  a  uniform 
velocity,  when  impelled  by  a  single  force. 

The  second  law  we  owe  to  Newton.    It  is  that  of  the  T 

.  7  .  ,  ,  .  Law  of  cqnnlitv 

constant  equatity  of  action  ana  reaction;  that  is,  when-  ofaetumandre. 
ever  one  body  is  moved  by  another,  the  reaction  is  such  RCtl0D, 
that  the  second  loses  precisely  as  much  motion,  in  proportion  to  its 
masses,  as  the  first  gains.  Whether  the  movement  proceeds  from 
impulsion  or  attraction,  is,  of  course,  of  no  consequence.  Newton 
treated  this  general  fact  as  a  matter  of  observation,  and  most  geom- 
eters have  done  the  same  ;  so  that  there  has  been  less  fruitless 
search  into  the  why  with  regard  to  this  second  law  than  to  the  first. 
The  third  fundamental  law  of  motion  involves  the  prin-  Law  of  co.(>xist. 
ciple  of  the  independence  or  co-existence  of  motions,  «we  of  motion* 
which  leads  immediately  to  what  is  commonly  called  the  composi- 
tion of  force.  Galileo  is,  strictly  speaking,  the  true  discoverer  of 
this  law,  though  he  did  not  regard  it  precisely  under  the  form  in 
which  it  is  presented  here  : — that  any  motion  common  to  all  the 
bodies  of  any  system  whatever  does  not  affect  the  particular  mo- 
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tions  of  these  bodies  v^ith  regard  to  each  other  ;  which  motions 
proceed  as  if  the  system  were  motionless.  Speaking-  strictly,  we 
must  conceive  that  all  the  points  of  the  system  describe  at  the  same 
time  parallel  and  equal  straight  lines,  and  consider  that  this  gene- 
ral motion,  whatever  may  be  its  velocity  and  direction,  will  not 
affect  relative  motions.  No  d-priori  considerations  can  enter  here. 
There  is  no  seeing  why  the  fact  should  be  BO,  and  therefore  no 
anticipating  that  it  would  be  so.  On  the  contrary,  when  Galileo 
stated  this  law,  lie  was  assailed  by  a  host  of  objections  that  his  fact 
was  Logically  impossible.  Philosophers  were  ready  with  plenty  of 
i-priori  reasons  that  it  could  not  be  true  :  and  the  fact  was  not 
unanimously  admitted  till  men  had  quitted  the  logical  for  the  physi- 
cal point  of  view.  We  now  find,  however,  that  no  proposition  in  the 
whole  range  of  natural  philosophy  is  founded  on  observations  so 
simple,  so  various,  so  multiplied,  so  easy  of  verification.  In  fact, 
the  whole  economy  of  the  universe  would  bo  overthrown,  from  end 
to  end,  but  for  this  law.  A  ship  impelled  smoothly,  without  roll- 
ing ;ind  pitching,  has  everything  going  on  within  it  just-the  same 
as  if  it  were  at  rest  :  and,  in  the  same  way,  but  on  the  grandest 
scale,  the  great  globe  itself  rushes  through  space,  without  its  mo- 
tion at  all  affecting  the  movements  going  on  on  its  surface.  As  we 
all  know,  it  was  ignorance  of  this  third  law  of  motion  which  was 
the  main  obstacle  to  the  establishment  of  the  Copernican  theory. 
The  Copernicans  struggled  to  get  rid  of  the  insurmountable  objec- 
tions  to  which  their  doctrine  was  liable  by  vain  metaphysical  subtle 
ties,  till  Galileo  cleared  up  the  difficulty.  Since  his  time,  the 
movement  of  the  globe  has  been  considered  an  all-sufficient  confir- 
mation of  the  law.  Laplace  points  out  to  us  that  if  the  motion  of 
the  globe  affected  the  movements  on  it,  the  effect  could  not  be 
uniform,  bnt  must  vary  with  the  diversities  of  their  direction,  and 
of  the  angle  that  each  direction  would  make  with  that  of  the  earth  : 
whereas,  we  know  how  invariable  is,  for  instance,  the  oscillating 
movement  of  the  pendulum,  whatever  may  be  its  direction  in  com- 
parison with  that  of  the  travelling  globe. 

It  may  be  as  well  to  point  out  that  rotary  motion  does  not  enter 
into  this^case  at  all,  but  only  translation,  because  the  latter  is  the 
only  motion  which  can  be,  in  degree  and  direction,  absolutely  com- 
mon to  all  the  parts  of  a  system.  In  a  rotating  system,  for  in- 
stance, all  the  parts  are  not  at  an  equal  distance  from  the  centre 
of  rotation.  When  the  interior  of  a  ship  is  affected,  it  is  by  the 
rolling  and  pitching,  which  are  rotary  movements.  We  may  carry 
a  watch  any  distance  without  affecting  its  interior  movements  ;  but 
it  will  not  bear  whirling. 

And,  again,  the  forward  motion  of  the  globe  could  be  discovered 
by  no  other  means  than  astronomical  observation  ;  whereas,  the 
changes  which  occur  on  the  surface  of  the  earth,  produced  by  the 
inequality  of  the  centrifugal  force  at  its  different  points,  are  suffi- 
cient evidence  of  its  rotation,  independently  of  all  astronomical 
considerations  whatever. 
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The  law  or  rule  of  the  composition  of  forces,  which  is  involved 
in  the  general  fact  just  stated,  is,  in  fact,  identical  with  it.  It  is 
only  another  way  of  expressing  the  same  law.  If  a  single  impulsion 
describes  a  parallelogram  of  forces,  as  the  scientific  term  is,  the 
effect  of  a  second  will  be  to  describe  the  diagonal  of  the  parallelo- 
gram. This  is  nothing  more  than  an  application  of  the  law  of  the 
independence  of  forces  ;  since  the  motion  of  any  body  along  a 
straight  line  is  in  no  way  disturbed  by  a  general  motion  which  car- 
ries away,  parallel  with  itself,  the  whole  of  this  right  line  along 
any  other  right  line  whatever.  This  consideration  leads  immedi- 
ately to  the  geometrical  construction  expressed  by  the  rule  of  the 
parallelogram  of  forces.  And  thus  it  appears  that  this  funda- 
mental theorem  of  Rational  Mechanics  is  a  true  natural  law  ;  or, 
at  least,  a  direct  application  of  one  of  the  greatest  natural  laws. 
And  this  is  the  best  account  to  give  of  it,  instead  of  looking  to 
logic  for  a  fallacious  à  priori  deduction  of  it.  Any  analytical 
demonstration,  too,  must  suppose  certain  portions  of  the  case  to  be 
evident  ;  and  to  talk  of  a  thing  being  evident  is  to  refer  back  to 
nature,  and  to  depend  on  observation  of  nature. 

It  is  worthy  of  remark  that  those  who  wish  to  make  a  separate 
law  of  the  composition  of  forces,  in  order  to  avoid  introducing  the 
third  law  into  the  prolegomena  of  Mechanics,  and  to  dispense  with 
it  in  the  exposition  of  Statics,  are  brought  back  to  it  when  entering 
upon  the  study  of  Dynamics.  Upon  this  alone  can  be  based  the 
important  law  of  the  proportion  of  forces  to  velocities.  The  rela- 
tions of  forces  may  be  determined  either  by  a  statical  or  dynamical 
procedure.  No  purpose  is  answered  by  the,  transposition  of  the 
general  fact  of  the  independence  of  forces,  to  the  dynamical  depart- 
ment of  the  science  :  it  is  equally  necessary  for  the  statical  ;  and  a 
world  of  metaphysical  confusion  is  saved  by  laying  it  down  as  the 
broad  basis  that  in  fact  it  is. 

These  three  laws  are  the  experimental  basis  of  the  science  of 
Mechanics.  From  them  the  mind  may  proceed  to  the  logical  con- 
struction of  the  science,  without  further  reference  to  the  external 
world.  At  least,  so  it  appears  to  me  ;  though  I  am  far  from  as- 
signing any  à-priori  reasons  why  more  laws  may  not  be  hereafter 
discovered,  if  these  three  should  prove  to  be  incomplete.  There 
can  not,  in  the  nature  of  things,  be  many  more  ;  and  I  would 
rather  incur  the  inconvenience  of  the  introduction  of  one  or  two, 
than  run  any  risk  of  surrendering  the  positive  character  of  the  sci- 
ence and  overstraining  its  logical  considerations.  We  can  not 
however  conceive  of  any  case  which  is  not  met  by  these  three  laws 
of  Kepler,  of  Newton,  and  of  Galileo  ;  and  their  expression  is  so 
precise,  that  they  can  be  immediately  treated  in  the  form  of  ana- 
lytical equations  easily  obtained.  As  for  the  most  extensive,  im- 
portant, and  difficult  part  of  the  science,  the  mechanics  of  varied 
motion  or  continuous  forces,  we  can  perceive  the  possibility  of  re- 
ducing it  to  elementary  Mechanics  by  the  application  of  the  infini- 
tesimal method.     For  each  infinitely  small  point  of  time,  we  must 
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substitute  a  uniform  motion  in  the  place  of  a  varied  one,  whence 
will  immediately  result  the  differential  equations  relative  to  these 
varied  motions.  We  may  hereafter  see  what  results  have  been  ob- 
tained in  regard  to  the  abstract  laws  of  equilibrium  and  motion. 
Meantime,  we  see  that  the  whole  science  is  founded  on  the  com- 
bination of  the  three  physical  laws  just  established  ;  and  here  lies 
the  distinct  boundary  between  the  physical  and  the  logical  parts  of 
the  science. 

Tw.prim T.v.u.  As  for  its  divisions,  the  first  and  most  important  is 
tea  «Id  Dm»  into  Statics  and  Dynamics  ;  that  is,  into  questions  re- 
»o«-  biting  to  equilibrium  and  questions  relating  to  motion. 

Statics  are  the  easiest  to  treat,  because  we  abstract  from  them  the 
element  of  time,  which  must  enter  into  Dynamical  questions,  and 
complicate  them.  The  whole  of  Statics  corresponds  to  the  Yery 
small  portion  of  Dynamics  which  relates  to  the  theory  of  uniform 
motions.  This  division  corresponds  well  with  the  facts  of  human 
education  in  this  science.  The  fine  researches  of  Archimedes  show 
us  that  the  ancients,  though  far  from  having  obtained  any  complete 
system  of  rational  Statics,  had  acquired  much  essential  knowledge 
of  equilibrium — both  of  solids  and  fluids — while  as  yet  wholly  with- 
out the  most  rudimentary  knowledge  of  Dynamics.  Galileo,  in 
fact,  created  that  department  of  the  science. 

d  The  next  division   is  that  of  Solids  from  Fluids, 

ion*  soiid$ and  This  division  is  generally  placed  first,  but  it  is  unques- 
tionable that  the  laws  of  statics  and  dynamics  must 
enter  into  the  study  of  solids  and  fluids,  that  of  fluids  requiring 
the  addition  of  one  more  consideration, — variability  of  form.  This 
however  is  a  consideration  which  introduces  the  necessity  of  treat- 
ing separately  the  molecules  of  which  fluids  are  composed,  and 
fluids  as  systems  composed  of  an  infinity  of  distinct  forces.  A 
new  order  of  researches  is  introduced  into  Statics,  relative  to  the 
form  of  the  system  in  a  state  of  equilibrium  ;  but  in  Dynamics  the 
questions  are  still  more  difficult  to  deal  with.  The  importance  and 
difficulty  of  the  researches  under  this  division  can  not  be  exag- 
gerated. Their  complication  places  even  the  easiest  cases  beyond 
our  reach,  except  by  the  aid  of  extremely  precarious  hypotheses. 
We  must  admit  the  vast  necessary  difficulty  of  hydrostatics,  and 
yet  more  of  hydrodynamics,  in  comparison  with  statics  and  dynam- 
ics, properly  so  called,  which  are  in  fact  far  more  advanced. 

Much  of  the  difficulty  arises  from  the  mathematical  statement  of 
the  question  differing  from  the  natural  facts.  Mathematical  fluids 
have  no  adhesion  between  their  particles  ;  whereas  natural  fluids 
have,  more  or  less  ;  and  many  natural  phenomena  are  due  to  this 
adherence,  small  though  it  be  in  comparison  with  that  of  solids. 
Thus,  the  result  of  an  observation  of  the  quantity  of  a  given  fluid 
which  will  run  out  of  a  given  orifice  will  differ  widely  from  the  re- 
sult of  the  mathematical  calculation  of  what  it  should  be.  Though 
the  case  of  solids  is  easier,  yet  there  perplexity  may  be  introduced 
by  the  disrupting  action  of  forces,  of  which  abstraction  must  be 
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made  in  the  mathematical  question.  The  theory  of  the  rupture  of 
solids,  initiated  by  Galileo,  Huyghens,  and  Leibnitz,  is  still  in  a 
very  imperfect  and  precarious  state,  great  as  are  the  pains  which 
have  been  taken  with  it,  and  much  needed  as  it  is.  Not  so  much 
needed  however  as  the  mechanics  of  fluids,  because  it  does  not 
affect  questions  of  celestial  mechanics  ;  and  in  this  highest  depart- 
ment alone  can  we,  as  I  said  before,  see  the  complete  application 
of  rational  mechanics. 

There  is  a  gap  left  between  these  two  studies,  which  should  be 
pointed  out,  though  it  is  of  secondary  importance.  We  want  a 
Mechanics  of  semi-fluids,  or  semi-solids, — as  of  sand,  in  relation  to 
solids,  and  gelatinous  conditions  of  fluids.  Some  considerations 
have  been  offered  with  regard  to  these  "  imperfect  fluids,"  as  they 
are  called  ;  but  their  true  theory  has  never  been  established  in  any 
direct  and  general  manner. 

Such  is  the  general  view  of  the  philosophical  character  of  Ra- 
tional Mechanics.  We  must  now  take  a  philosophical  view  of  the 
composition  of  the  science,  in  order  to  see  how  this  great  second 
department  of  Concrete  Mathematics  has  attained  the  theoretical 
perfection  in  which  it  appears  in  the  works  of  Lagrange,  who  has 
rendered  all  its  possible  abstract  questions  capable  of  an  analytical 
solution,  like  those  of  geometry.  We  must  first  take  a  view  of 
Statics,  and  then  proceed  to  Dynamics. 

SECTION  I. 
STATICS. 

There  are  two  ways  of  treating  Rational  Mechanics, 
according  as  Statics  are  regarded  directly,  or  as  a  par-  oda  of  treat. 
ticular  case  of  Dynamics.  By  the  first  method  we  mnt 
have  to  discover  a  principle  of  equilibrium  so  general  as  to  be  ap- 
plicable to  the  conditions  of  equilibrium  of  all  systems  of  possible 
forces.  By  the  second  method,  we  reverse  the  process, — ascertain- 
ing what  motion  would  result  from  the  simultaneous  action  of  any 
proposed  differing  forces,  and  then  determining  what  relations  of 
these  forces  would  render  motion  null. 

The  first  method  was  the  only  one  possible  in  the  First  method, 
early  days  of  science  ;  for,  as  I  have  said  before,  ,statics  by  ifcelf- 
Galileo  was  the  creator  of  the  science  of  Dynamics.  Archimedes, 
the  founder  of  Statics,  established  the  condition  of  equilibrium  of 
two  weights  suspended  at  the  ends  of  a  straight  lever  ;  that  is,  he 
showed  that  the  weights  must  be  in  an  inverse  ratio  to  their  dis- 
tances from  the  fulcrum  of  the  lever.  He  endeavored  to  refer  to 
this  principle  the  relations  of  equilibrium  proper  to  other  systems 
of  forces  ;  but  the  principle  of  the  lever  is  not  in  itself  general 
enough  for  such  application.  The  various  devices  by  which  it  was 
attempted  to  extend  the  process,  and  to  supply  the  remaining  defi- 
ciencies, were  relinquished  when  the  establishment  of 
Dynamics  permitted  the  use  of  the  second  method, — of 
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statics  through  seeking  the  conditions  of  equilibrium  through  the  laws 
Dynamics,  0f  the  composition  of  forces.     Jt  is  by  this  last  method 

that  Varignon  discovered  the  theory  of  the  equilibrium  of  a  system 
of  forées  applied  upon  a  single  point  ;  and  that  D'Alembert  after- 
ward established,  for  the  first  time,  the  equations  of  equilibrium  of 
any  system  of  forces  applied  to  the  different  points  of  a  solid  body 
of  an  invariable  form.  At  this  day,  this  is  the  method  universally 
employed.  At  t he  first  glance,  it  does  not  appear  the  most  rational, 
— Dynamics  being   more  complicated    than  Statics,  and    precedence 

being  natural  to  the  simpler.  It  would,  in  fact,  be  more  philosoph- 
ical to  refer  dynamics  to  statics,  as  has  niice  been  done  ;  but  we 
may  observe  that  it  is  only  the  most  elementary  part  of  dynamics, 
the  theory  of  uniform  motions,  that  we  art1  concerned  with  in  treat- 
ing Btatics  as  a  particular  case  of  dynamics.     The  complicated 

considerations    of    varied    motions    do    not    enter   into   the   proa 
at  all. 

The  easiest  method  of  applying  the  theory  of  uniform  motions 
to  statical  questions    is   through    the  view  that,  when    forces   art;  in 

equitibrio,  each  of  them,  taken  Bingly,  may  be  regarded  as  destroy- 
ing the  effect  of  all  tl there  together.     Thus,  the  thing  to  be 

done   is   to  >liii\v  that    any  one  of  the  forces  of  the  system  is  equal, 

and  directly  opposed,  to  the  resulting  force  of  all  the  rest.  The 
only  difficulty  here  is  in  determining  the  resulting  force;  that  is, 
in  mutually  compounding  the  given  forces.  Here  comes  in  the  aid 
of  the  third  great  law  of  motion,  and  having  compounded  the 

two  firsl  forces,  we  can  deduce  the  composition  of  any  number  of 
forces. 

After  having  established  the  elementary  laws  of  the  composition 
of  forces,  geometer.-,  before  applying  them  to  the  Investigation  of 
the  conditions  of  equilibrium,  usually  subject  them  to  an  important 
transformation,  which,  without  being  indispensable,  is  of  eminent 
utility,  in  an  analytical  view,  from  the  extreme  simplification  which 
it  introduces  into  the  algebraical  expression  of  the  conditions  of 
equilibrium.  The  transformation  consists  in  what  is 
called  the  theory  of  Moments,  the  essential  property  of 
which  is  to  reduce,  analytically,  all  the  laws  of  the  composition  of 
forces  to  simple  additions  and  subtractions.  Without  going  into 
an  examination  of  this  theory,  it  is  necessary  simply  to  say  that  it 
considers  statics  as  a  particular  case  of  elementary  dynamics,  and 
that  its  value  is  in  the  simplicity  which  it  gives  to  the  analytical 
part  of  the  process  of  investigation  into  the  conditions  of  equilibrium. 
Simple,  however,  as  may  be  the  operation,  and  great  as  may  be  the 
practical  advantage  gained  through  the  treatment  of  statics  as  a 
particular  case  of  elementary  Dynamics,  it  would  be  satisfactory  to 
return,  if  we  could,  to  the  method  of  the  ancients, — to  leave  Dy- 
wam  of  unity  in  namics  on  one  side,  and  proceed  directly  to  the  inves- 
*  method.  tigation  of  the  laws  of  equilibrium  regarded  by  itself, 
by  means  of  a  direct  general  principle  of  equilibrium.  Geometers 
strove  after  this  as  soon  as  the  general  equations  of  equilibrium 
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were  discovered  by  the  dynamic  method.  But  a  higher  motive 
than  even  the  desire  to  place  statics  in  a  more  philosophical  posi- 
tion impelled  them  to  establish  a  direct  Statical  method  :  and  this 
it  was  which  caused  Lagrange  to  carry  up  the  whole  science  of 
Rational  Mechanics  to  the  philosophical  perfection  which  it  now 
enjoys. 

D'Alembert  made  a  discovery  (to  be  treated  of  hereafter),  by 
the  help  of  which  all  investigation  of  the  motion  of  any  body  or 
system  might  be  converted  at  once  into  a  question  of  equilibrium. 
This  amounts,  in  fact,  to  a  vast  generalization  of  the  second  fun- 
damental law  of  motion  ;  and  it  has  served  for  a  century  past  as  a 
permanent  basis  for  the  solution  of  all  great  dynamical  questions  ; 
and  it  must  be  so  applied  more  and  more,  from  its  high  merits  of 
simplification  in  the  most  difficult  investigations.  Still,  it  is  clear 
that  this  method  compels  a  return  into  statics  ;  and  Statics  as  in- 
dependent of  Dynamics,  which  are  altogether  derived  from  Statics. 
A  science  must  be  imperfectly  laid  down,  as  long  as  it  is  necessary 
thus  to  pass  backward  and  forward  between  its  two  departments.  In 
order  to  establish  the  necessary  unity,  and  to  provide  scope  for 
D'Alembert's  principle,  a  complete  reconstitution  of  Rational 
Mechanics  was  indispensable.  Lagrange  effected  this  in  his  admi- 
rable treatise  on  "  Analytical  Mechanics,"  the  leading  conception  of 
which  must  be  the  basis  of  all  future  labors  of  geometers  upon  the 
laws  of  equilibrium  and  motion,  as  we  have  seen  that  the  great 
idea  of  Descartes  is  with  regard  to  geometrical  speculations. 

The  principle  of  Virtual  Velocities, — the  one  which  VirtUfl]  Veloci. 
Lagrange  selected  from  among  the  properties  of  equi-  ties- 
librium, — had  been  discovered  by  Galileo  in  the  case  of  two  forces, 
as  a  general  property  manifested  by  the  equilibrium  of  all  machines. 
John  Bernouilli  extended  it  to  any  number  of  forces,  composing 
any  system.  Varignon  afterward  expressly  pointed  out  the  universal 
use  that  might  be  made  of  it  in  Statics.  The  combination  of  it 
with  D'Alembert's  principle  led  Lagrange  to  conceive  of  the  whole 
of  Rational  Mechanics  as  deduced  from  a  single  fundamental 
theorem,  and  to  give  it  that  rigorous  unity  which  is  the  highest 
philosophical  perfection  of  a  science. 

The  clearest  idea  of  the  system  of  virtual  velocities  may  be  ob- 
tained by  considering  the  simple  case  of  two  forces,  which  was  that 
presented  by  Galileo.  We  suppose  two  forces  balancing  each  other 
by  the  aid  of  any  instrument  whatever.  If  we  suppose  that  the 
system  should  assume  an  infinitely  small  motion,  the  forces  are, 
with  regard  to  each  other,  in  an  inverse  ratio  to  the  spaces  traversed 
by  their  points  of  application  in  the  path  of  their  directions.  These 
spaces  are  called  virtual  velocities,  in  distinction  from  the  real 
velocities  which  would  take  place  if  the  equilibrium  did  not 
exist.  In  this  primitive  state,  the  principle,  easily  verified  with 
regard  to  all  known  machines,  offers  great  practical  utility  ;  for 
it  permits  us  to  obtain  with  ease  the  mathematical  condition  of 
equilibrium  of  any  machine  whatever,  whether  its  constitution   is 
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known  or  not.  If  we  give  the  name  of  virtual  momentum  (or 
simply  of  momentum  in  its  primitive  sense")  to  the  product  of 
each  force  by  its  virtual  velocity. — a  product  which  in  fact 
then  measures  the  effort  of  the  force  to  move  the  machine, — 
we  may  greatly  simplify  the  statement  of  the  principle  in  merely 
saying  that,  in  this  case,  the  momentum  of  the  two  forces  must  be 
equal  and  of  opposite  signs,  that  there  maybe  equilibrium,  and  that 
the  positive  or  negative  BigD  Of  each  momentum  is  determined  ac- 
cording to  that  of  the  virtual  velocity,  which  will  be  considered 
positive  or  negative  according  as,  by  the  supposed  motion,  the  pro- 
jection of  the  point  of  application  would  be  found  to  fall  upon  the 
direction  of  the  force  or  upon  its  prolongation.  This  abridged  ex- 
pression of  the  principle  of  virtual  velocities  is  especially  useful 
for  the  statement  of  this  principle  in  a  general  manner,  with  regard 
to  any  system  of  forces  whatever.  It  is  simply  this:  that  the  al- 
gebraic sum  of  the  virtual  moments  of  all  forces,  estimated  accord- 
ing to  the  preceding  rule,  must  be  null  to  cause  equilibrium  s  and 
this  condition  must  exist  distinctly  with  regard  to  all  the  element- 
ary motions  which  the  Bystem  might  assume  in  virtue  of  the  forces 
by  which  it  is  animated.  In  the  equation,  containing  this  principle, 
furnished  by  Lagrange,  the  whole  of  Rational  Mechanics  may  be 
considered  to  be  implicitly  comprehended. 

While  the  theorem  of  virtual  velocities  was  conceived  of  only  as 
a  general  property  of  equilibrium,  it  could  be  verified  by  observing 
its  constant  conformity  with  the  ordinary  laws  of  equilibrium, 
otherwise  obtained,  of  which  it  was  a  summary,  useful  by  its  sim- 
plicity and  uniformity.     But,  if  it  was  to  be  a  fundamental  principle, 

a  basis  of  the  whole  science,  it  must  DC  underived.  or  at  least  capable 

of  being  presented  in  its  preliminary  propositions  as  a  matter  of  ob- 
servation. This  was  done  by  Lagrange,  by  his  ingenious  demon- 
stration through  a  system  of  pulleys.    He  exhibited  the  theorem  of 

virtual  velocities  very  easily  by  imagining  a  Bingle  weight  which,  by 
means  of  pulleys  suitably  constructed,  replaces  simultaneously  all 
the  forces  of  the  system.  Many  other  demonstrations  have  been 
furnished  ;  but,  while  more  complicated,  they  are  not  logically  su- 
perior. From  the  philosophical  point  of  view  it  is  clear  that  this 
general  theorem,  being  a  necessary  consequence  of  the  fundamental 
laws  of  motion,  can  be  deduced  in  various  ways,  and  becomes 
practically  the  point  of  departure  of  the  whole  of  Rational  Me- 
chanics. A  perfect  unity  having  been  established  by  this  principle, 
we  need  not  look  for  any  others  ;  and  we  may  rest  assured  that 
Lagrange  has  carried  the  co-ordination  of  the  science  as  far  as  it 
can  go.  The  only  possible  object  would  be  to  simplify  the  ana- 
lytical researches  to  which  the  science  is  now  reduced  ;  and  nothing 
can  be  conceived  more  admirable  for  this  purpose  than  Lagrange's 
adaptation  of  the  principle  of  virtual  velocities  to  the  uniform  ap- 
plication of  mathematical  analysis. 

Striking  as  is  the  philosophical  eminence  of  this  principle,  there 
are  difficulties  enough  in  its  use  to  prevent  its  being  considered 


THEORY   OF   COUPLES.  119 

elementary,  so  far  as  to  preclude  the  consideration  of  any  other  in  a 
course  of  dogmatic  teaching.  It  is  for  this  reason  that  I  have 
referred  to  the  dynamic  method,  properly  so  called,  which  is  the 
only  one  in  general  use  at  present.  All  other  considerations  must 
however' be  only  provisional.  Lagrange's  method  is  at  present  too 
new  ;  but  it  is  impossible  that  it  should  for  ever  remain  in  the  hands 
of  a  small  number  of  geometers,  who  alone  shall  be  able  to  make 
use  of  its  admirable  properties.  It  must  become  as  popular  in  the 
mathematical  world  as  the  great  geometrical  conception  of  Des- 
cartes :  and.  this  general  progress  would  be  almost  accomplished  if 
the  fundamental  ideas  of  transcendental  analysis  were  as  widely 
spread  as  they  ought  to  be. 

The  greatest  acquisition,  since  the  regeneration  of  Theory  of 
the  science  by  Lagrange,  is  the  conception  of  M.  Poin-  coupi.s. 
sot, — the  theory  of  Couples,  which  appears  to  me  to  be  far  from 
being  sufficiently  valued  by  the  greater  number  of  geometers.  These 
Couples,  or  systems  of  parallel  forces,  equal  and  contrary,  had  been 
merely  remarked  before  the  time  of  M.  Poinsot,  as  a  sort  of  par- 
adox in  Statics.  He  seized  upon  this  idea,  and  made  it  the  sub- 
ject of  an  extended  and  original  theory  relating  to  the  transfor- 
mation, composition,  and  use  of  these  singular  groups,  which  he  has 
shown  to  be  endowed  with  properties  remarkable  for  their  general- 
ity and  simplicity.  He  used  the  dynamic  method  in  his  study  of 
the  conditions  of  equilibrium  :  but  he  presented  it,  by  the  aid  of  his 
theory  of  couples,  in  a  new  and  simplified  aspect.  But  his  con- 
ception will  do  more  for  dynamics  than  for  statics  ;  and  it  has  hardly 
yet  entered  upon  its  chief  office.  Its  value  will  be  appreciated 
when  it  is  found  to  render  the  notion  of  the  movements  of  rotation 
as  natural,  as  familiar,  and  almost  as  simple,  as  that  of  forward 
movement  or  translation. 

One  more  consideration  should,  I  think,  be  adverted 
to  before  we  quit  the  subject  of  statics  as  a  whole,  fions6  in°  PSd£ 
When  we  study  the  nature  of  the  equations  which  ex-  tin?"quilibriui». 
press  the  conditions  of  equilibrium  of  any  system  of  forces,  it 
seems  to  me  not  enough  to  establish  that  the  sum  of  these  equations 
is  indispensable  for  equilibrium.  I  think  the  further  statement  is 
necessary, — in  what  degree  each  contributes  to  the  result.  It  is 
clear  that  each  equation  must  destroy  some  one  of  the  possible 
motions  that  the  body  would  make  in  virtue  of  existing  forces  ;  so 
that  the  whole  of  the  equation  must  produce  equilibrium  by  leaving 
an  impossibility  for  the  body  to  move  in  any  way  whatever.  Now 
the  natural  state  of  things  is  for  movement  to  consist  of  rotation 
and  translation.  Either  of  these  may  exist  without  the  other  ;  but 
the  cases  are  so  extremely  rare  of  their  being  found  apart,  that  the 
verification  of  either  is  regarded  by  geometers  as  the  strongest 
presumption  of  the  existence  of  the  other.  Thus,  when  the  rota- 
tion of  the  sun  upon  its  axis  was  established,  every  geometer  con- 
cluded that  it  had  also  a  progressive  motion,  carrying  all  its  planets 
with  it,  before  astronomers  had  produced  any  evidence  that  such 
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was  actually  the  case.  In  the  same  way  we  conclude  that  certain 
planets,  travelling  in  their  orbits,  rotate  round  their  axes,  though 
the  fact  has  not  yet  been  verified.  Sonic  equations  must  therefore 
tend  to  destroy  all  progressive  motion,  and  others  all  motion  of  ro- 
tation.     How  many  equations  of  each  kind  must  there  he': 

It  is  (dear  that,  to  keep  a  body  niotionlos.  it  must  be  hindered 
from  moving  according  to  three  axes  in  different  planes — commonly 
supposed  to  he  perpendicular  to  each  other.     If  a  body  can  not 

move  from  north  to  south,  nor  the  reverse;  nor  from  east  to  west, 
nor  the  reverse  :  nor  up.  nor  down,  it  is  clear  that  it  can  not  move 
at  all.  Movement  in  any  intermediate  direction  mighl  be  conceived 
of  as  partial  progression  in  one  of  these,  and  is  therefore  impossi- 
ble. On  the  other  hand,  we  can  not  reckon  fewer  than  three  in- 
dependent  elementary  motions;  for  the  body  might  move  in   the 

direction  of  one  of  the   axe8,  without  having  any  translation  in  tli«' 

direction  of  either  of  tic  others.  Thus  we  Bee  that,  in  a  general 
w  ay,  three  equations  are  necessary,  and  three  arc  sufficient  to  estab- 
lish the  absence  of  translation;  each  being  specially  adapted  to 
destroy  our  of  the  three  progressive  motions  of  which  the  body  is 
capable.  The  same  \  ievi  presents  itself  with  regard  to  the  other 
motion — of  rotation.  The  mechanical  conception  is  more  compli- 
cated :  hut  it  is  true,  as  in  the  simpler  Ca8e,  that  motion  is  possible 
in  only  three  directions — in  three  co-ordinated  planes,  or  round 
three  axes.  Three  equations  are  necessary  and  sufficient  here  also; 
and  thus  we  have  six  which  are  indispensable  and  sufficient  to  stop 
all  motion  whatever. 

W  hen.  instead  of  supposing  any  Bystem  of  forces  whatever  as  the 
subject  of  the  question,  we  particularize  any,  we  get  rid  of  more 
or  fewer  possible  movements.  Having  excluded  these,  we  may  ex- 
clude also  their  corresponding  equations,  retaining  only  those  which 
relate  to  the  possible  motions  that  remain.  Thus,  instead  of  hav- 
ing to  deal  with  six  equations  necessary  to  equilibrium,  there  may 
be  only  three,  or  two,  or  even  one,  winch  it  will  be  easy  enough  to 
obtain  in  each  case.  These  remarks  may  be  extended  to  any  re- 
strictions upon  motion,  whether  resulting-  from  the  special  constitu- 
tion of  the  system  of  forces,  or  from  any  other  kind  of  control, 
affecting  the  body  under  nolice.  If,  for  instance,  the  body  were 
fastened  to  a  point,  so  that  it  could  freely  rotate  but  not  advance, 
three  equations  would  suffice  :  and  again,  if  it  is  fastened  to  two 
fixed  points,  two  equations  are  enough  ;  and  even  one,  if  these  two 
fixed  points  are  so  placed  as  to  prevent  the  body  from  moving  on 
the  axis  between  them.  Finally,  its  being  attached  to  three  fixed 
points,  not  in  a  right  line,  will  prevent  its  moving  at  all,  and  estab- 
lish equilibrium  without  any  condition,  whatever  may  be  the  forces 
of  the  system.  The  spirit  of  this  analysis  is  entirely  independent  of 
any  method  by  which  the  equations  of  equilibriums  will  have  been 
obtained  :  but  the  different  general  methods  are  far  from  being 
equally  suitable  to  the  application  of  this  rule.  The  one  which  is- 
best  adapted  to  it  is,  undoubtedly,  the  Statical  one,  properly  so* 
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called,  founded,  as  has  been  shown,  on  the  principle  of  virtual  ve- 
locities. In  fact,  one  of  the  characteristic  properties  of  this  princi- 
ple is  the  perfect  precision  with  which  it  analyses  the  phenomena 
of  equilibrium,  by  distinctly  considering  each  of  the  elementary 
motions  permitted  by  the  forces  of  the  system,  and  furnishing  imme- 
diately an  equation  of  equilibrium  specially  relating  to  this  motion. 

When  we  come  to  the  inquiry  how  geometers  apply  connection  of 
the  principles  of  abstract  Mechanics  to  the  properties 
of  real  bodies,  we  must  state  that  the  only  complete  ap-  «tract  qi 
plication  yet  accomplished  is  in  the  question  of  terrestrial  gravity. 
Now,  this  is  a  subject  which  can  not,  logically,  be  treated  under  the 
head  of  Mechanics,  as  it  belongs  to  Physics.  It  is  sufficient  to 
explain  that  the  statical  study  of  terrestrial  gravity  becomes  con 
vertible  into  that  of  centres  of  gravity  ;  and  that  all  confusion 
between  the  two  departments  of  research  would  be  avoided  if  we 
accustomed  ourselves  to  class  the  theory  of  centres  of  gravity 
among  the  questions  of  pure  geometry.  In  seeking  the  centre  of 
gravity  as  (according  to  the  logical  denomination  of  the  ancient 
geometers)  the  centre  of  mean  distances,  we  remove  all  traces  of 
the  mechanical  origin  of  the  question,  and  convert  it  into  this  prob- 
lem of  general  geometry  : — Given,  any  system  of  points  disposed  in 
a  determinate  way  with  regard  to  each  other,  to  find  a  point  whose 
distance  to  any  plane  shall  be  a  mean  between  the  distances  of  all 
the  given  points  to  the  same  plane. — The  abstraction  of  all  consid- 
eration of  gravity  is  an  assistance  in  every  way.  The  simple  geo- 
metrical idea  is  precisely  what  we  want  in  most  of  the  principal 
theories  of  Rational  Mechanics,  and  especially  when  we  contem- 
plate the  great  dynamic  properties  of  the  centre  of  mean  distances  ; 
in  which  study  the  idea  of  gravity  becomes  a  mere  encumbrance  and 
perplexity.  It  is  true  that,  by  proceeding  thus,  we  exclude  the  ques- 
tion from  the  domain  of  Mechanics,  to  place  it  in  that  of  Geometry. 
I  should  have  so  classed  it  but  for  an  unwillingness  to  break  in 
upon  established  customs.  However  it  may  be  as  to  the  matter  of 
arrangement,  it  is  highly  important  for  us  not  to  misapprehend  the 
true  nature  of  the  question. — The  integral  calculus  offers  the  means 
of  surmounting  those  difficulties  in  determining  the  centre  of  gravity 
which  are  imposed  by  the  conditions  of  the  question.  But,  the  in- 
tegrations in  this  case  being  more  complicated  than  those  to  which 
they  are  analogous — those  of  quadratures  and  cubatures — their  pre- 
cise solution  is,  owing  to  the  extreme  imperfection  of  the  integral 
Calculus,  much  more  rarely  obtained.  It  is  a  matter  of  high  im- 
portance, however,  to  be  able  to  introduce  the  consideration  of  the 
centre  of  gravity  into  general  theories  of  analytical  mechanics. 

Such  is,  then,  the  relation  of  terrestrial  gravitation  to  the  science 
of  abstract  Statics.  As  for  universal  gravitation,  no  complete  study 
has  yet  been  made  of  it,  except  in  regard  to  spherical  bodies. 
What  we  know  of  the  law  of  gravitation  would  easily  enable  us  to 
compute  the  mutual  attraction  of  all  known  bodies,  if  the  conditions 
of  each  body  were  understood  by  us  :  but  this  is  not  the  case.     For 
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instance,  we  know  nothing  of  the  law  of  density  in  the  interior  of 
the  heavenly  bodies.  It  is  still  true  that  the  primitive  theorems  of 
Newton  on  the  attraction  of  spherical  bodies  are  the  most  useful 
part  of  our  knowledge  in  this  direction. 

Gravity  is  the  only  natural  force  that  we  are  practically  con- 
cerned with  in  Rational  Statics  :  and  we  see,  by  this,  how  back- 
ward this  science  is  in  regard  to  universal  gravitation.  As  for  the 
exterior  general  circumstances,  such  as  friction,  resistance  of  media, 
and  the  like,  which  arc  altogether  excluded  in  the  establishment  of 
the  rational  laws  of  Mechanics,  we  can  only  say  that  we  are  abso- 
lutely ignorant  of  the  way  to  introduce  them  into  the  fundamental 
relations  afforded  by  analytical  Mechanics,  because  we  have  nothing 
to  rely  on,  in  working  them,  but  precarious  and  inaccurate  hypothe- 
ses, unfit  for  scientific  use. 

Equilibrium  «.f  ^s  *'or  tno  theory  of  equilibrium  in  regard  to  fluid 
fluid*  bodies — the  application  which  it  remains  for  us  to  no- 

tice— those  bodies  must  be  regarded  as  cither  liquid  or  gaseous. 

Hydrostatics  may  be  treated  in  two  ways.     We  may 

seek  the  laws  of  the  equilibrium  of  fluids,  according  to 

statical  considerations  proper  to  that  class  of  bodies:  or  we  may 

look  for  them  among  the  laws  which  relate  to  solids,  allowing  for 

the  new  characteristics  resulting  from  fluidity. 

The  first  method,  being  the  easiest,  was  in  early  times  the  only 
one  employed.  Till  a  rather  recent  time,  all  geometers  employed 
themselves  in  proposing  statical  principles  peculiar  to  fluids  ;  and 
especially  with  regard  to  the  grand  question  of  the  figure  of  the 
earth,  on  the  supposition  that  it  was  once  fluid.  Huyghens  first 
endeavored  to  resolve  it,  taking  for  his  principle  of  equilibrium  the 
necessary  perpendicularity  of  weight  at  the  free  surface  of  the  fluid. 
Newton's  principle  was  the  necessary  equality  of  weight  between 
the  two  fluid  columns  going  from  the  centre — the  one  to  the  pole,  the 
other  to  some  point  of  the  equator.  Bouguer  showed  that  both 
methods  were  bad,  because,  though  each  was  incontestable,  the  two 
failed,  in  many  cases,  to  give  the  same  form  to  the  fluid  mass  in 
equilibrium.  But  he,  in  his  turn,  was  wrong  in  believing  that  the 
union  of  the  two  principles,  when  they  agreed  in  indicating  the 
same  form,  was  sufficient  for  equilibrium.  It  was  Clairaut  who,  in 
his  treatise  on  the  form  of  the  earth,  first  discovered  the  true  laws 
of  the  case,  setting  out  from  the  evident  consideration  of  the  isola- 
ted equilibrium  of  any  infinitely  small  canal  ;  and,  tried  by  this  cri- 
terion, he  showed  that  the  combination  required  by  Bouguer  might 
take  place  without  equilibrium  happening.  Several  great  geome- 
ters, proceeding  on  Clairaut's  foundation,  have  carried  on  the  theory 
of  the  equilibrium  of  fluids  a  great  way.  Maclaurin  was  one  of 
those  to  whom  we  owe  much  ;  but  it  was  Euler  who  brought  up  the 
subject  to  its  present  point,  by  founding  the  theory  on  the  principle 
of  equal  pressure  in  all  directions.  Observation  of  the  statical  con- 
stitution of  fluids  indicates  this  as  a  general  law  ;  and  it  furnishes 
the  requisite  equations  with  extreme  facility. 
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It  was  inevitable  that  the  mathematical  theory  of  the  equilibrium 
of  fluids  should,  in  the  first  place,  be  founded,  as  we  have  seen  that 
it  was,  on  statical  principles  peculiar  to  this  kind  of  bodies  :  for,  in 
early  days,  the  characteristic  differences  between  solids 
and  fluids  must  have  appeared  too  great  for  any  geometer  L,qmd8- 
to  think  of  applying  to  the  one  the  general  principles  appropriated 
to  the  other.  But,  when  the  fundamental  laws  of  hydrostatics  were 
at  length  obtained,  and  men's  minds  were  at  leisure  to 
estimate  the  real  diversity  between  the  theories  of  fluids 
and  of  solids,  they  could  not  but  endeavor  to  attach  them  to  the 
same  general  principles,  and  perceive  the  necessary  applicability  of 
the  fundamental  rules  of  Statics  to  the  equilibrium  of  fluids,  making 
allowance  for  the  attendant  variability  of  form.  But,  before  hydro- 
statics could  be  comprehended  under  Statics,  it  was  necessary  that 
the  abstract  theory  of  equilibrium  should  be  made  so  general  as  to 
apply  directly  to  fluids  as  well  as  solids.  This  was  accomplished 
when  Lagrange  supplied,  as  the  basis  of  the  whole  of  Rational  Me- 
chanics, the  single  principle  of  Virtual  Velocities.  One  of  its  most 
valuable  properties  is  its  being  as  directly  applicable  to  fluids  as  to 
solids.  From  that  time,  Hydrostatics,  ceasing  to  be  a  natural 
branch  of  science,  has  taken  its  place  as  a  secondary  division  of 
Statics.  This  arrangement  has  not  yet  been  familiarly  admitted  ; 
but  it  must  soon  become  so. 

To  see  how  the  principle  of  Virtual  Velocities  may  lead  to  the 
fundamental  equations  of  the  equilibrium  of  fluids,  we  have  to  con- 
sider that  all  that  such  an  application  requires,  is  to  introduce 
among  the  forces  of  the  system  under  notice  one  new  force, — the 
pressure  exerted  upon  each  molecule,  which  will  introduce  one 
term  more  into  the  general  equation.  Proceeding  thus,  the  three 
general  equations  of  the  equilibrium  of  fluids,  employed  when 
hydrostatics  was  treated  as  a  separate  branch,  will  be  immediately 
reached.  If  the  fluid  be  a  liquid,  we  must  have  regard  to  the  con- 
dition of  incompressibility, — of  change  of  form  without  change  of 
volume.  If  the  fluid  be  gaseous,  we  must  substitute  for  the  incom- 
pressibility that  condition  which  subjects  the  volume  of  the  fluid  to 
vary  according  to  a  determinate  function  of  the  pressure  ;  for  in- 
stance, in  the  inverse  ratio  of  the  pressure,  according  to  the  phys- 
ical law  on  which  Mariotte  has  founded  the  whole  Mechanics  of  the 
gases.  We  know  but  too  little  yet  of  these  gaseous  conditions  ; 
for  Mariotte's  law  can  at  present  be  regarded  only  as  an  approxi- 
mation,— sufficiently  exact  for  average  circumstances,  but  not  to  be 
rigorously  applied  in  any  case  whatever. 

Some  confirmation  of  the  philosophical  character  of  this  method 
of  treating  hydrostatics  arises  from  its  enabling  us  to  pass,  almost 
insensibly,  from  the  order  of  bodies  of  invariable  form  to  that  of 
the  most  variable  of  all,  through  intermediate  classes, — as  flexible 
and  elastic  bodies, — whereby  we  obtain,  in  an  analytical  view,  a 
natural  filiation  of  subjects. 

We  have  seen  how  the  department  of  Statics  has  been  raised  to 
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that  high  degree  of  speculative  perfection  which  transforms  its 
questions  into  simple  problems  of  Mathematical  Analysis.  We 
must  now  take  a  similar  review  of  the  other  department  of  general 
Mechanics, — that  more  extended  and  more  complicated  study  which 
relates  to  the  laws  of  Motion. 

SECTION  II. 
DYNAMICS. 

ob.  The  object  of  Dynamics  is  the  study  of  the  varied 

motions  produced  by  continuous  forces.  The  Dynam- 
ics of  varied  motions  or  continuous  forces  includes  two  depart- 
ments,— the  motion  of  B  point,  and  that  of  a  body.  From  the 
positive  point  of  view,  this  means  that,  in  certain  cases,  all  the 
parts  of  the  body  in  question  have  the  same  motion,  so  that  the  de- 
termination of  one  particle  Berves  for  the  whole  ;  while  in  the  more 
general  ease,  each  particle  of  the  body,  or  each  body  of  the  system, 
assuming  a  distinct  motion,  it  is  necessary  to  examine  these  dif- 
ferent effects,  and  the  action  upon  them  of  the  relations  belonging 
to  the  system  under  notice.  The  second  theory  being  more  com- 
plicated than  the  first,  the  first  is  the  one  to  begin  with,  even  if 
both  are  deduced  from  the  same  principles. 

With  regard  to  the  motion  of  a  point,  the  question  is  to  deter- 
mine the  circumstances  of  the  compound  curvilinear  motion,  result- 
ing from  the  simultaneous  action  of  different  continuous  forces,  it 
being  known  what  would  be  the  rectilinear  motion  of  the  body  if 
influenced  by  any  one  of  these  forces.  Like  every  other,  this  prob- 
lem admits  of  a  converse  solution. 

Theory  of  mcti-       But  nere  intervenes  a  preliminary  theory,  which  must 
linear  motion,      be  noticed  before  either  of  the  two  departments  can  be 
entered  upon.     This  theory  is  popularly  called  the  theory  of  recti- 
linear motion,  produced  by  a  single  continuous  force  acting  indefi- 
nitely in  the  same  direction.     It  may  be  asked  why  we  want  this, 
after  having  said  that  the  effect  of  each  separate  force  is  supposed 
to  be  known,  and  the  effect  of  their  union  the  thing  to  be- sought. 
The  answer  to  this  is,  that  the  varied  motion  produced  by  each 
continuous  force  may  be  defined  in  several  ways,  which  depend  on 
each  other,  and  which  could  never  be  given  simultaneously,  though 
each  may  be  separately  the  most  suitable  ;  whence  results  the  neces- 
sity of  being  able  to  pass  from  any  one  of  them  to  all  the  rest. 
The  preliminary  theory  of  varied  motion  relates  to  these  transfor 
mations,  and  is  therefore  inaptly  termed  the  study  of  the  action  of 
a  single  force.     These  different  equivalent  definitions  of  the  same 
varied  motions  result  from  the  simultaneous  consideration  of  the 
three  distinct  but  co-related  functions  which  are  presented  by  it, — 
space,  velocity,  and  force,  conceived  as  dependent  on  time  elapsed. 
Taking  the  most  extended  view,  we  may  say  that  the  definition  of 
a  varied  motion  may  be  given  by  any  equation  containing  at  once 
these  four  variables,  of  which  only  one  is  independent, 
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velocity,  and  force.  The  problem  will  consist  in  deducing  from  this 
equation  the  distinct  determination  of  the  three  characteristic  laws 
relating  to  space,  velocity,  and  force,  as  a  function  of  time,  and, 
consequently,  in  mutual  correlation.  This  general  problem  is 
always  reducible  to  a  purely  analytical  research,  by  the  help  of  the 
two  dynamical  formulas  which  express,  as  a  function  of  time, 
velocity,  and  force,  when  the  law  of  space  is  supposed  to  be  known. 
The  infinitesimal  method  leads  to  these  formulas  with  the  utmost  ease, 
the  motion  being  considered  uniform  during  an  infinitely  small  in- 
terval oftime,  and  as  uniformly  accelerated  during  two  consecutive 
intervals.  Thence  the  velocity,  supposed  to  be  constant  at  the 
instant,  according  to  the  first  consideration,  will  be  naturally  ex- 
pressed by  the  differential  of  the  space,  divided  by  that  of  the 
time  ;  and,  in  the  same  way,  the  continuous  force,  according  to  the 
second  consideration,  will  evidently  be  measured  by  the  relation 
between  the  infinitely  small  increment  of  the  velocity,  and  the  time 
employed  in  producing  this  increment. 

Lagrange's  conception  of  transcendental  analysis  excluding  him 
from  this  use  of  the  infinitesimal  method  for  the  establishment  of 
the  two  foregoing  dynamic  formulas,  he  was  led  to  present  this  the- 
ory under  another  point  of  view,  more  important  than  seems  to  be 
generally  supposed.  In  his  Theory  of  Analytical  Functions,  he 
has  shown  that  this  dynamic  consideration  really  consists  in  con- 
ceiving any  varied  motion  as  compounded,  each  moment,  of  a  cer- 
tain uniform  motion  and  another  motion  uniformly  varied, — liken- 
ing it  to  the  vertical  motion  of  a  heavy  body  under  a  first  impulsion. 
Lagrange  has  not  given  its  due  advantage  to  this  conception,  by 
developing  it  as  he  might  have  done.  In  fact,  it  supplies  a  com- 
plete theory  of  the  assimilation  of  motions,  exactly  like  the  theory 
of  the  contracts  of  curves  and  surfaces,  in  the  department  of  geom- 
etry. Like  that  theory,  it  removes  the  limits-  within  which  we 
supposed  ourselves  to  be  confined,  by  disclosing  to  us,  in  an 
abstract  way,  a  much  more  perfect  measure  of  all  varied  motion 
tli an  we  obtain  by  the  ordinary  theory,  though  reasons  of  conve- 
nience compel  us  to  abide  by  the  method  originally  adopted. 

The  first  case  or  department  of  rational  dynamics, —  Motion  of  a 
that  of  the  motion  of  a  point,  or  of  a  body  which  has  iK,int 
all  its  points  or  portions  affected  by  the  same  force, — relates  to  the 
study  of  the  curvilinear  motion  produced  by  the  simultaneous  action 
of  any  different  continuous  forces.  This  case  divides  itself  again 
into  two, — according  as  the  mobile  point  is  free,  or  as  it  is  com- 
pelled to  move  in  a  single  curve,  or  on  a  given  surface.  The  fun- 
damental theory  of  curvilinear  motion  may  be  established  in  either 
case,  in  a  different  way  ;  each  being  susceptible  of  direct  treat- 
ment, and  of  being  connected  with  the  other.  In  the  first  case,  in 
order  to  deduce  the  second,  we  have  only  to  regard  the  active 
or  passive  resistance  of  the  prescribed  curve  or  surface  as  a  new 
force  to  be  added  to  the  others  proposed.  In  the  other  way,  we 
have  only  to  consider  the  moving   point  as  compelled   to  describe 
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the  curve  which  it  must  traverse  ;  and  this  is  enough  to  afford 
the  fundamental  equations,  though  this  curve  may  then  be  primi- 
tively unknown. 

Motion  of  a  ay».  Tne  other,  more  real  and  more  difficult  case,  is  that 
,,>m  of  the  motion  of  a  system  of  bodies  in  any  way  con- 

nected, whose  proper  motions  are  altered  by  the  conditions  of  their 
connection.  There  is  a  new  elementary  conception  about  the 
measurement  of  forces  which  some  geometers  declare  to  be  logi- 
cally deducible  from  antecedent  considerations,  and  to  which  they 
would  assign  the  place  and  title  of  a  fourth  law  of  motion.  For 
the  sake  of  convenience,  we  may  make  it  into  a  fourth  law  of  mo- 
tion ;  but  such  is  not  its  philosophical  character.  The  idea  is,  that 
forces  which  impress  the  Barae  velocity  on  different  masses  are  to 
each  other  exactly  as  those  masses  ;  or,  in  other  words,  that  the 
forces  are  proportional  to  tin*  masses,  as  we  have  seen  them,  under 
the  third  law  of  motion,  to  be  proportional  to  the  velocities.  All 
phenomena,  such  as  the  communication  of  motion  by  collision,  or 
in  any  other  way.  have  tended  to  confirm  the  supposition  of  this 
new  kind  of  proportion.  It  evidently  results  from  this,  that  when 
we  have  to  compare  forces  which  impress  different  velocities  on 
unequal  masses,  each  must  be  measured  according  to  the  product 
of  the  mass  upon  which  it  acts  by  the  corresponding  velocity. 
This  product  is  called  by  geometers  quantity  of  motion;  and  it  de- 
termines  the  percussion  of  a  body,  and  also  the  pressure  that  a 
body  may  exercise  against  any  fixed  obstacle  to  its  motion. 

Proceeding  to  the  second  dynamical  case,  we  see  that  the  char- 
acteristic difficulty  of  this  order  of  questions  consists  in  the  way  of 
estimating  the  connection  of  the  different  bodies  of  the  system,  in 
virtue  of  which  their  mutual  reactions  will  necessarily  affect  the 
motions  which  each  would  take  if  alone  ;  and  we  can  have  no 
à-priori  knowledge  of  what  the  alterations  will  be.  In  the  case  of 
the  pendulum,  for  instance,  the  particles  nearest  the  point  of  sus- 
pension, and  those  furthest  from  it,  must  react  on  each  other  by 
their  connection — the  one  moving  faster  and  the  other  slower  than 
if  they  had  been  free  ;  and  no  established  dynamic  principle  exists 
revealing  the  law  which  determines  these  reactions.  Geometers 
naturally  began  by  laying  down  a  principle  for  each  particular 
case  ;  and  many  were  the  principles  thus  offered,  which  turned  out 
to  be  only  remarkable  theorems  furnished  simultaneously  by  funda- 
mental dynamic  equations.  Lagrange  has  given  us,  in  his  "Ana- 
lytical Mechanics,"  the  general  history  of  this  series  of  labors  ;  and 
very  interesting  it  is,  as  a  study  of  the  progressive  march  of  the 
D-Aipmherfs  human  intellect.  This  method  of  proceeding  continued 
p.incipie.  till  the  time  of  D'Alembert,  who  put  an  end  to  all  these 
isolated  researches  by  seeing  how  to  compute  the  reactions  of  the 
bodies  of  a  system  in  virtue  of  their  connection,  and  establishing 
the  fundamental  equations  of  the  motion  of  any  system.  By  the 
aid  of  the  great  principle  which  bears  his  name,  he  made  questions 
of  motion  merge  in  simple  questions  of  equilibrium.     The  princi]  le 
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is  simply  this.  In  the  case  supposed,  the  natural  motion  clearly 
divides  itself  into  two — the  one  which  subsists  and  the  one  which 
has  been  destroyed.  By  D'Alembert's  view,  all  these  last,  or  in 
other  words,  all  the  motions  that  have  been  lost  or  gained  by  the 
different  bodies  of  the  system  by  their  reaction,  necessarily  balance 
each  other,  under  the  conditions  of  the  connection  which  character- 
izes the  proposed  system.  James  Bernouilli  saw  this  with  regard  to 
the  particular  case  of  the  pendulum  ;  and  he  was  led  by  it  to  form  an 
equation  adapted  to  determine  the  centre  of  oscillation  of  the  most 
simple  system  of  weight.  But  he  extended  the  resource  no  further  ; 
and  what  he  did  detracts  nothing  from  the  credit  of  D'Alembert's 
conception,  the  excellence  of  which  consists  in  its  entire  generality. 

In  D'Alembert's  hands  the  principle  seemed  to  have  a  purely 
logical  character.  But  its  germ  may  be  recognised  in  the  second 
law  of  motion,  established  by  Newton,  under  the  name  of  the 
equality  of  reaction  and  action.  They  are,  in  fact,  the  same,  with 
regard  to  two  bodies  only  acting  upon  each  other  in  the  line  which 
connects  them.  The  one  is  the  greatest  possible  generalization  of 
the  other  ;  and  this  way  of  regarding  it  brings  out  its  true  nature, 
by  giving  it  the  physical  character  which.  D'Alembert  did  not  im- 
press upon  it.  Henceforth  therefore  we  recognise  in  it  the  second 
law  of  motion,  extended  to  any  number  of  bodies  connected  in  auy 
manner. 

We  see  how  every  dynamical  question  is  thus  convertible  into 
one  of  Statics,  by  forming,  in  each  case,  equations  of  equilibrium 
between  the  destroyed  motions.  But  then  comes  the  difficulty  of 
making  out  what  the  destroyed  motions  are.  In  endeavoring  to 
get  rid  of  the  embarrassing  consideration  of  the  quantities  of 
motion  lost  or  gained,  Euler,  above  others,  has  supplied  us  with 
the  method  most  suitable  for  use — that  of  attributing  to  each  body 
a  quantity  of  motion  equal  and  contrary  to  that  which  it  exhibits, 
it  being  evident  that  if  such  equal  and  contrary  motion  could  be 
imposed  upon  it,  equilibrium  would  be  the  result.  This  method 
contemplates  only  the  primitive  and  the  actual  motions  which  are 
the  true  elements  of  the  dynamic  problem — the  given  and  the  un- 
known ;  and  it  is  under  this  method  that  D'Alembert's  principle  is 
habitually  conceived  of.  Questions  of  motion  being  thus  reduced 
to  questions  of  equilibrium,  the  next  step  is  to  combine  D'Alem- 
bert's principle  with  that  of  virtual  velocities.  This  is  the  combi- 
nation proposed  by  Lagrange,  and  developed  in  his  "Analytical 
Mechanics,"  which  has  carried  up  the  science  of  abstract  Mechanics 
to  the  highest  degree  of  logical  perfection — that  is,  to  a  rigorous 
unity.  All  questions  that  it  can  comprehend  are  brought  under  a 
single  principle,  through  which  the  solution  of  any  problem  what- 
ever offers  only  analytical  difficulties. 

D'Alembert  immediately  applied  his  principle  to  the  case  of 
fluids — liquid  and  gaseous,  which  evidently  admit  of  its  use  as  well 
as  solids,  their  peculiar  conditions  being  considered.  The  result 
was  our  obtaining  general  equations  of  the  motion  of  fluids,  wholly 


128  POSITIVE    PHILOSOPHY. 

unknown  before.  The  principle  of  virtual  velocities  rendered  thin 
perfectly  easy,  and  again  left  nothing  to  be  desired,  in  regard  to 
concrete  considerations,  and  presented  none  but  analytical  diffi- 
culties. We  must  admit,  however,  that  our  actual  knowledge  ob- 
tained under  this  theory  is  extremely  imperfect  owing  to  insur- 
mountable difficulties  in  the  integrations  required.  If  it  vas  so  in 
questions  of  pure  Statics,  much  more  must  it  be  bo  in  the  more 
complex  dynamical  questions.  The  problem  of  the  flow  of  a  gravir 
tating  Liquid  through  a  given  orifice,  simple  as  it  appears, has  never 
vet  been  resolved.  To  simplify  as  far  as  they  could,  geometers 
have  had  recourse  t<>  Daniel  Bernouilli's  hypothesis  of  the  parallel- 
ism of  sections,  which  admits  of  our  considering  motion  in  regard 
to  horizontal  lamime  instead  of  particle  by  particle.  Bui  this 
method  of  considering  each  horizontal  lamina  of  a  liquid  as  moving 
altogether,  and  taking  the  place  of  the  following,  is  evidently  con- 
trary to  tin-  fact  in  almost  all  cases.  The  Lateral  motions  are 
wholly  abstracted,  and  their  sensible  existence  imposes  on  us  the 
necessity  of  studying  the  motion  of  each  particle.  We  must  then 
consider  the  science  of  hydrodynamics  as  being  still  in  its  infancy, 

even  with  regard  to  Liquids,  and  much  more  with  regard  to  gases. 
Yet,  as  tie  fundamental  equations  of  the  motions  of  fluids  arc  irre- 
versibly established,  it  is  clear  thai  what  remains  to  be  accomplished 

is  in  the  direction  of  mathematical  analysis  alone. 

Such  is  tic  Method  of  Rational  Mechanics.  As  for 
the  great  theoretical  results  of  the  science — the  princi- 
pal general  properties  of  equilibrium  and  motion  thus  far  discovered 
— they  were  at  tii'M  taken  for  real  principles,  each  being  destined 
to  furnish  the  solution  of  a  certain  order  of  new  problems  in  Me- 
chanics. As  the  systematic  character  of  the  science  has  come  out, 
th.-,,.  however,  these  supposed  principles  have  shown  them- 
*******  selves  to  be  mere   theorems — necessary  résulta  of  the 

fundamental  theories  of  abstract  Statics  and  Dynamics. 

Of  these  theorems,  two  belong  to  Statics.  The  most 
remarkable  is  that  discovered  by  Torricelli  with  regard 
to  the  equilibrium  of  heavy  bodies.  It  consists  in  this  ;  that  when 
any  system  of  heavy  bodies  is  in  a  situation  of  equilibrium,  its 
centre  of  gravity  is  necessarily  placed  at  the  lowest  or  highest  pos- 
sible point,  in  comparison  with  all  the  positions  it  might  take  under 
any  other  situation  of  the  system.  Maupertuis  afterward,  by  his 
working  out  of  his  Laiv  of  repose,  gave  a  large  generalization  to 
this  theorem  of  Torricelli' s ,  which  at  once  became  a  mere  particu- 
lar case  under  that  law  ;  Torricelli' s  applying  merely  to  cases  of 
terrestrial  gravitation,  while  that  of  Maupertuis  extends  throughout 
the  whole  sphere  of  the  great  natural  attractive  forces. 

The  other  general  property  relating  to  equilibrium 

Stability  and  in-  .  &,     ,  f      f        J  S>  "1 

stability  ot  equi-  may  be  regarded  as  a  necessary  complement  oi  the 
iibnum.  former.      It   consists   in   the   fundamental    distinction 

between  the  cases  of  stability  and  instability  of  equilibrium.  There 
being  no  such  thing  in  nature  as  abstract  repose,  the  term  is  applied 
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here  to  that  state  of  stable  equilibrium  which  exists  where  the  cen- 
tre of  gravity  is  placed  as  low  as  possible  ;  while  unstable  equilib- 
rium is  that  which  is  popularly  called  equilibrium  ;  and  it  exists 
when  the  centre  of  gravity  is  placed  as  high  as  possible.  Mauper- 
tuis's  theorem  consisted  in  this — that  the  situation  of  equilibrium 
of  any  system  is  always  that  in  which  the  sum  of  vires  vivce  (active 
forces)  is  a  maximum  or  a  minimum  ;  and  the  one  under  notice, 
developed  by  Lagrange,  consists  in  this — that  in  any  system  equi- 
librium is  stable  or  unstable  according  as  the  sum  of  vires  vivce  is 
a  maximum  or  a  minimum.  Observation  teaches  the  facts  in  the 
most  simple  cases  ;  but  it  requires  a  large  theory  to  exhibit  to 
geometers  that  the  distinction  is  equally  applicable  to  the  most 
compound  systems. 

Proceeding  to  the  theorems  relative  to  dynamics,  the  most  direct 
way  of  establishing  them  is  that  used  by  Lagrange — exhibiting 
them  as  immediate  consequences  of  the  general  equation  of  dynam- 
ics, deduced  from  the  combination  of  D'Alembert's  Dynamical  theo. 
principle  with  the  principle  of  virtual  velocities.  The  r<ms 
first  theorem  is  that  of  the  conservation  of  the  motion  of  the  centre 
of  gravity,  discovered  by  Newton.  Newton  showed  that  the  mutual 
action  of  the  bodies  of  any  system,  whether  of  attraction,  impul- 
sion, or  any  other — regard  being  had  to  the  constant  „ 

7,.-      ,     i  ,.    °  -,  °   ,.  ,    .  Conservation  of 

equality  between  action  and  reaction — can  not  in  any  th- morion  of  the 
way  affect  the  state  of  the  centre  of  gravity  ;  so  that  if  ctntreofgravity' 
there  were  no  accelerating  forces  besides,  and  if  the  exterior  forces 
of  the  system  were  reduced  to  instantaneous  forces,  the  centre  of 
gravity  would  remain  immovable,  or  would  -move  uniformly  in  a 
right  line.  D'Alembert  generalized  this  property,  and  exhibited  it 
in  such  a  form  that  every  case  in  which  the  motion  of  the  centre  of 
gravity  has  to  be  considered  may  be  treated  as  that  of  a  single 
molecule.  It  is  seldom  that  we  form  an  idea  of  the  entire  theo- 
retical generality  of  such  great  results  as  those  of  rational  Mechan- 
ics. We  think  of  them  as  relating  to  inorganic  bodies,  or  as  other- 
wise circumscribed  ;  but  we  can  not  too  carefully  remember  that 
they  apply  to  all  phenomena  whatever  ;  and  in  virtue  of  this  uni- 
versality alone  are  the  basis  of  all  real  science. 

The  second  general  theorem  of  dynamics  is  the  prin-  Principlc  of 
ciple  of  areas,  the  first  perception  of  which  is  attrib-  areas- 
utable  to  Kepler.  In  its  simplest  form  it  is  this  :  that  if  the  accel- 
erating force  of  any  molecule  tends  constantly  toward  a  fixed  point, 
the  vector  radius  of  the  moving  body  describes  equal  areas  in 
equal  times  round  the  fixed  point  ;  so  that  the  area  described  at 
the  end  of  any  time  increases  in  proportion  to  the  time  :  and  the 
reciprocal  fact  is  clear, — that  the  evidence  of  the  areas  and  the 
times  proves  the  action  upon  the  body  of  a  force  directed  toward 
the  fixed  point.  This  discovery  of  Kepler's  is  the  more  remarkable 
for  having  been  made  before  dynamics  had  been  really  created  by 
Galileo.  Its  importance  in  astronomy  we  shall  see  hereafter.  But 
though,  in  its  simplest  form,  it  is  one  of  the  bases  of  celestial 
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Mechanics,  it  is,  in  fact,  only  the  simplest  particular  case  of  the 
great  general  theorem  of  areas,  exhibited  in  the  middle  of  the  last 
century  by  P'Arcy,  Daniel  Bernonilli,  and  Euler.  Kepler's  dis- 
covery related  only  to  the  motion  of  a  point,  while  the  later  one 
refers  to  the  motion  of  any  system  of  bodies,  acting  on  each  other 
in  any  manner  whatever;  whieh  constitutes  a  case,  not  only  moro 
complex,  but  different,  OH  account  of  the  mutual  actions  involved. 
It  yields  proof,  however,  that  though  the  area  described  by  tho 
vector  radius  of  each  molecule  may  be  altered  by  reciprocal  actions, 
the  sum  of  the  area-  described  will  remain  invariable  in  a  given 
time,  and  will  increase  therefore  in  proportion  to  the  time.  As  the 
theorem  of  the  centre  of  gravity  determines  all  that  relates  to  mo- 
tions of  translation,  this  determines  all  that  relates  to  motions  of 
rotation:  and  the  two  ton-ether  are  sufficient  for  the  complete  study 
of  the  motion  of  any  system  of  bodies,  in  either  direction.  And 
here  comes  in  the  facility  afforded  by  M.  Poinsot's  conception — 
referred  to  under  the  head  of  Statics.  By  substituting  for  the 
areas  or  momentum  of  the  geometers,  the  couples  engendered  by 
the  proposed  force-,  a  philosophical  completeness  is  given  to  the 
theory,  and  a  concrete  value,  and  proper  dynamic  direction,  to 
what  was  before  a  simple  geometrical  expression  of  a  part  of  the 
fundamental  equations  of  motion. 

The  invariable  Laplace   elicited   from  the  theory  of  areas  that  dy- 

^,,,,"•  nantie   property  which   he  called  the  invariable  plane, 

the  consideration  of  which  is  highly  important  in  celestial  mechan- 
ics. It  is  in  the  study  of  astronomy  that  the  importance  fully 
appears  of  the  determination  of  a  plane,  whose  direction  is  unaf- 
fected by  the  mutual  action  of  different  bodies  in  our  own  solar 
system;  for  we  thus  obtain  a  point  of  reference,  a  necessarily  fixed 
term  of  comparison,  by  which  to  estimate  the  variations  of  the 
heavenly  bodies.  We  are  far  from  having  yet  attained  precision 
in  the  determination  of  the  situation  of  this  plane  ;  but  this  does 
not  impair  the  character  of  the  theorem  in  its  relation  to  rational 
Mechanics.  Again,  we  are  indebted  to  Poinsot,  who,  by  simplify- 
ing, has  once  more  extended  the  process  to  which  his  method 
is  applied  :  and  he  has  repaired  an  important  omission  made  by 
Laplace,  in  taking  into  the  account  the  smaller  areas  described  by 
satellites,  and  their  rotation,  and  that  of  the  sun  itself;  whereas 
Laplace  has  attended  only  to  the  larger  areas  described  by  the 
planets  in  their  course  round  the  sun. 

Moment  of  iner-  Finally,  there  are  Euler's  theorems  of  the  moment 
tia-  of  inertia,  and  the  principal  axes,  which  are  among 

,  .  .  .  the  most  important  general  results  of  rational  Mechan- 

Pnncipal  axes.       „  _  *  o 

ics.  By  means  of  these,  we  are  able  to  arrive  at  a 
complete  analysis  of  the  motion  of  rotation.  By  means  of  all  the 
theorems  just  touched  upon,  we  are  put  in  the  direct  way  to  deter- 
mine the  entire  motion  of  any  body,  or  system  of  bodies  whatever. 
Besides  them,  geometers  have  discovered  some  which  are  less 
general,  but,  though  by  no  means  indispensable,  yet  very  important 
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from  the  simplification  they  introduce  into  special  researches.  Stu- 
dents will  recognise  their  functions,  when  their  mere  names  are 
presented  ;  which  is  all  that  our  space  allows  :  I  refer  to  the  theo- 
rem of  the  conservation  of  active  forces, — singularly  important  in 
its  applications  to  industrial  Mechanics  :  the  theorem,  improperly 
called  the  principle  of  the  least  action,  as  old  as  Ptolemy,  who 
observed  that  reflected  light  takes  the  shortest  way  from  one  point 
to  another, — an  observation  which  was  the  basis  of  Maupertuis's  dis- 
covery of  this  property:  and  lastly,  a  theorem  not  usually  classed 
with  the  foregoing,  yet  worthy  of  no  less  esteem, — the  theorem  of 
the  co-existence  of  small  oscillations,  of  Daniel  Bernouilli.  This 
discovery  is  as  important  in  its  physical  as  its  logical  bearings  ; 
and  it  explains  a  multitude  of  facts  which,  clearly  known,  could 
not  be  referred  to  their  principles.  It  consists  in  showing  that  the 
infinitely  small  oscillations  caused  by  the  return  of  any  system  of 
forces  to  a  state  of  stable  equilibrium  coexist  without  interference, 
and  can  be  treated  separately. 

This  reference  to  the  principal  general  theorems  hitherto  dis- 
covered in  Rational  Mechanics  concludes  our  review  of  the  second 
branch  of  Concrete  Mathematics. 

As  for  our  review  of  the  whole  science,  I  wish  I 
could  better  have  communicated  my  own  profound  sense 
of  the  nature  of  this  immense  and  admirable  science,  which  the 
necessary  basis  of  the  whole  of  Positive  Philosophy,  constitutes 
the  most  unquestionable  proof  of  the  compass  of  the  human  intel- 
lect. But  I  hope  that  those  who  have  not  the  misfortune  to  be 
wholly  ignorant  of  this  fundamental  science  may,  according  to  the 
process  of  thought  which  I  have  indicated,  attain  some  clear  idea 
of  its  philosophical  character. 

To  preserve  complete  the  philosophical  arrangement  of  Mathe- 
matics in  its  present  state,  I  ought  to  consider  here  a  third  branch 
of  Concrete  Mathematics  ;  the  application  of  analysis  to  thermo- 
logical  phenomena,  according  to  the  discoveries  of  Fourier.  Buty 
to  avoid  too  great  a  breach  of  customary  arrangement,  I  have 
reserved  the  subject,  and  shall  place  Thermology  among  the  depart- 
ments of  Physics. 

Mathematical  philosophy  being  now  completely  characterized , 
we  shall  proceed  to  examine  its  application  to  the  study  of  Natural 
Phenomena,  in  their  various  orders,  ranked  according  to  their  de- 
gree of  simplicity.  By  this  character  alone  can  they  cast  light 
back  again  upon  the  science  which  explains  them  ;  and  under  this 
character  alone  can  they  be  suitably  estimated.  According  to  the 
natural  order  laid  down  at  the  beginning,  we  now  proceed  to  that 
class  of  phenomena  with  which  Mathematics  is  most  concerned, — 
the  phenomena  of  Astronomy. 


BOOK  II. 

ASTRONOMY. 


CHAPTER  I. 

GENERAL   VIEW. 


It  is  easy  to  describe  clearly  the  character  of  astro- 
nomical science,  from  its  being  thoroughly  separated 
in  our  time,  from  all  theological  and  metaphysical  influence.  Look 
ing  at  the  simple  facts  of  the  case,  it  is  evident  that  though  three 
of  our  senses  take  cognizance  of  distant  objects,  only  one  of  the 
three  perceives  the  stars.  The  blind  could  know  nothing  of  them  ; 
and  we  who  see,  after  all  our  preparation,  know  nothing  of  stars 
hidden  by  distance,  except  by  induction.  Of  all  objects,  the  planets 
are  those  which  appear  to  us  under  the  least  varied  aspect.  We 
see  how  we  may  determine  their  forms,  their  distances,  their  bulk, 
and  their  motions,  but  we  can  never  know  anything  of  their  chem- 
ical or  mineralogical  structure  ;  and,  much  less,  that  of  organized 
beings  living  on  their  surface.  We  may  obtain  positive  knowledge 
of  their  geometrical  and  mechanical  phenomena  ;  but  all  physical, 
chemical,  physiological,  and  social  researches,  for  which  our  powers 
tit  us  on  our  own  earth,  are  out  of  the  question  in  regard  to  the 
planets.  Whatever  knowledge  is  obtainable  by  means  of  the  sense 
of  Sight,  we  may  hope  to  attain  with  regard  to  the  stars,  whether 
we  at  present  see  the  method  or  not  ;  and  whatever  knowledge  re- 
quires the  aid  of  other  senses,  we  must  at  once  exclude  from  our 
expectations,  in  spite  of  any  appearances  to  the  contrary.  As  to 
questions  about  which  we  are  uncertain  whether  they  finally  depend 
on  Sight  or  not, — we  must  patiently  wait,  for  an  ascertainment  of 
their  character,  before  we  can  settle  whether  they  are  applicable 
to  the  stars  or  not.  The  only  case  in  which  this  rule  will  be  pro- 
nounced too  severe  is  that  of  questions  of  temperatures.  The 
mathematical  thermology  created  by  Fourier  may  tempt  us  to  hope 
that,  as  he  has  estimated  the  temperature  of  the  space  in  which  we 
move,  we   may   in   time   ascertain  the   mean   temperature   of    the 
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heavenly  bodies  :  but  I  regard  this  order  of  facts  as  for  ever  ex- 
cluded from  our  recognition.  We  can  never  learn  their  internal 
constitution,  nor,  in  regard  to  some  of  them,  how  heat  is  absorbed 
by  their  atmosphere.  Newton's  attempt  to  estimate  the  tempera- 
ture of  the  comet  of  1680  at  its  perihelion  could  accomplish  noth- 
ing more,  even  with  the  science  of  our  day,  than  show  what  would 
be  the  temperature  of  our  globe  in  the  circumstances  of  that 
comet.  We  may  therefore  define  Astronomy  as  the  ... 
science  by  which  we  discover  the  laws  of  the  geometri- 
cal and  mechanical  phenomena  presented  by  the  heavenly  bodies. 

It  is  desirable  to  add  a  limitation  which  is  important,  .  . 

though  not  of  primary  necessity.  The  part  of  the  sci- 
ence which  we  command  from  what  we  may  call  the  Solar  point  of 
view  is  distinct,  and  evidently  capable  of  being  made  complete  and 
satisfactory  ;  while  that  which  is  regarded  from  the  Universal  point 
of  view  is  in  its  infancy  to  us  now,  and  must  ever  be  illimitable  to 
our  successors  of  the  remotest  generations.  Men  will  never  com- 
pass in  their  conceptions  the  whole  of  the  stars.  The  difference  is 
very  striking  now  to  us  who  find  a  perfect  knowledge  of  the  solar 
system  at  our  command,  while  we  have  not  obtained  the  first  and 
most  simple  element  in  sidereal  astronomy — the  determination  of 
the  stellar  intervals.  Whatever  may  be  the  ultimate  progress  of 
our  knowledge  in  certain  portions  of  the  larger  field,  it  will  leave 
us  always  at  an  immeasurable  distance  from  understanding  the 
universe. 

Throughout  the  whole  range  of  science,  there  exists  a  constant 
and  necessary  harmony  between  our  needs  and  our  knowledge. 
We  shall  find  this  to  be  true  everywhere.  The  fact  is,  we  need  to 
know  only  what,  in  some  way  or  other,  acts  upon  us  ;  and  the  in 
fluence  which  acts  upon  us  becomes,  in  turn,  our  means  of  knowl- 
edge. This  is  evidently  and  remarkably  true  in  regard  to  As- 
tronomy. It  is  of  the  highest  importance  to  us  to  know  the  laws 
of  the  solar  system  :  and  we  have  attained  great  precision  with  re- 
gard to  them  ;  but,  if  the  knowledge  of  the  starry  universe  is  for- 
bidden to  us,  it  is  clear  that  it  is  of  no  real  consequence  to  us,  except 
as  a  gratification  of  our  curiosity.  The  interior  mechanism  of  each 
solar  system  is  essentially  independent  of  the  mutual  action  of 
distant  suns  ;  as  it  may  well  be,  considering  the  distance  of  these 
suns  from  each  other,  in  comparison  with  the  distance  of  planets 
from  their  suns.  Our  tables  of  astronomical  events,  constructed  in 
advance,  proceed  on  the  supposition  of  there  being  no  other  system 
than  our  own  ;  and  they  agree  with  our  direct  observations,  pre- 
cisely and  necessarily.  This  is  our  proper  field  ;  and  we  must  re- 
member that  it  is  so.  We  must  keep  carefully  apart  the  idea  of 
the  solar  system  and  that  of  the  universe,  and  be  always  assured 
that  our  only  true  interest  is  in  the  former.  Within  this  boundary 
alone  is  astronomy  the  supreme  and  positive  science  that  wo  have 
determined  it  to  be  ;  and,  in  fact,  the  innumerable  stars  that  are 
scattered   through   space  serve   us   scientifically  only  as   providing 
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positions  which  may  be  called  fixed,  with  which  we  may  compare 
the  interior  movements  of  our  system. 

Meana  ot  rX]l],,.  We  shall  find,  as  we  proceed  through  the  whole 
r'""M  gradation   of  the   science,  that  the  more  complex   the 

science,  the  more  various  are  the  means  of  exploration  ;  whereas, 
it  does  not  at  all  follow,  as  we  shall  Bee,  that  the  completeness  of 
the  knowledge  obtained  is  in  any  proportion  to  the  abundance  of 
our  means.  Our  knowledge  of  astronomy  is  more  perfect  than  that 
of  any  of  the  science-  which  follow  it  ;  yet  in  none  are  our  means 
of  exploration  BO  few. 

The  means  of  exploration  are  three: — direct  observation;  obser- 
vation- by  experiment  ;  and  observation  by  comparison.  In  the 
first  case,  we  look  at  the  phenomenon  before  OUT  eves;  in  the 
-croud,  we    Bee    how    it    is    modified    by    artificial    circumstances    to 

which  we  have  subjected  it  :  and  in  the  third,  we  contemplate  a 
series  of  analogous  oases,  in  which  the  phenomenon  is  more  and 

more  simplified.      It  i-  only  in  the  case  of  organized  bodies,  whose 

phenomena  are  extremely  difficult  of  access,  that  all  the  three 

methods  can  be  employed;  and  it  is  evident  that  in  astronomy  we 
can  use  only  the  (bit.      Experiment    is,  of  course,  impossible;   and 

comparison  could  take  place  only  if  we  were  familiar  with  abun- 
dance of  solar  systems,  which  is  equally  oui  of  the  question.     Even 

simple  observation  is  reduced  to  the  use  of  one  sense, — that  of 

sight  alone.  Ami  again,  even  this  sense  is  .very  little  used.   Reason- 
ing bears  a  greater  proportion  to  observation  here,  than   in  any  sci- 
ence that  follows  it  ;   and    hence   its   high    intellectual  dignity.      To 
measure  angles  and  compute   times  are   the  only  methods   by  which 
we  can    discover   the   laws   of  the    heavenly    bodies;  and    they  are 
enough.     The    few   incoherent    .sensations   concerned  would    be,  of 
themselves,  very  insignificant  ;  they  could  not  teach  us  the  figure 
of  the  earth,  nor  the   path   of  a    planet.     They  are  combined  and 
rendered  serviceable  by   long-drawn  and  complex  reasonings;  so 
that  we  might   truly  say  that  the  phenomena,  however 
real,  are  constructed  by  our  understanding.     The  sim- 
plicity of  the  phenomena  to  be  studied,  and  the  difficulty  of  getting 
at  them,  constitute,  by  their  combination,  the  eminently  mathemati- 
cal character  of  the  science  of  astronomy.     On  the  one  hand,  the 
perpetual  necessity  of  deducing  from  a  small  number  of  direct 
measures,  whether  angular  or  horary,  quantities  which   are  not 
themselves  immediately  observable,  renders  the  use  of  abstract 
mathematics  indispensable  ;  while,  on  the  other  hand,  astronomical 
questions  being  always,  in  themselves,  problems  of  geometry,  or 
else  of  mechanics,  must  fall  into  the  department  of  concrete  mathe- 
matics.    Again,  the  regularity  of  astronomical  forms  admits  of  ge- 
ometrical treatment  ;  and  the  simplicity  of  astronomical  movements 
admits  of  mechanical  treatment  with  a  very  high  degree  of  precision. 
There  is  perhaps  no  analytical  process,  no  geometrical  or  mechani- 
cal doctrine,  which  is  not  employed  in  astronomical  researches, 
and  many  of  them  have  as  yet  had  no  other  aim.     Considering  the 
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simple  nature  of  astronomical  investigations,  and  the  easy  applica- 
tion to  them  of  mathematical  means,  it  is  evident  why  astronomy 
is,  by  common  consent,  placed  at  the  head  of  the  natural  sciences. 
It  deserves  this  place,  first,  by  the  perfection  of  its  scientific  char- 
acter ;  and,  next,  by  the  preponderant  importance  of  the  laws  which 
it  discloses. 

Passing  over,  for  the  present,  its  utility  in  the  measurement  of 
time,  the  exact  description  of  the  globe,  and  the  perfecting  of  navi- 
gation, which  are  not  circumstances  that  could  determine  its  rank, 
we  may  just  observe  that  it  affords  an  instance  of  the  necessity 
of  the  loftiest  scientific  speculations  to  the  satisfaction  of  the  most 
ordinary  wants.  Hipparchus  began  to  apply  astronomical  theory 
to  the  finding  the  longitude  at  sea.  A  prodigious  amount  of  ge- 
ometrical science  has  gone  to  improve  our  tables  of  longitude  up 
to  their  present  point  ;  and  if  we  can  not  now  get  within  half-a-dozen 
miles  of  a  true  estimate  in  the  seas  under  the  line,  it  is  for  want  of 
more  science  still. 

Those  who  say  that  science  consists  in  an  accumulation  of  ob- 
served facts  may  here  see  how  imperfect  is  their  account  of  the 
matter.  The  Chaldeans  and  Egyptians  collected  facts  from  ob- 
servation of  the  heavens  ;  but  there  was  no  astronom-  When  it  becnme 
ical  science  till  the  early  Greek  philosophers  referred  a  science, 
the  diurnal  movement  to  geometrical  laws.  The  aim  of  astronom- 
ical researches  was  to  establish  what  would  be  the  state  of  the  sky 
at  some  future  time  ;  and  no  accumulation  of  facts  could  effect  this, 
till  the  facts  were  made  the  basis  of  reasonings.  Till  the  rising 
of  the  sun,  or  of  some  star,  could  be  accurately  predicted,  as  to 
time  and  place,  there  was  no  astronomical  science.  Its  whole 
progress  since  has  been  by  introducing  more  and  more  certainty 
and  precision  into  its  predictions,  and  in  using  smaller  and  smaller 
•data  from  direct  observation  for  a  more  and  more  distant  prevision. 
No  part  of  natural  philosophy  manifests  more  strikingly  the  truth 
of  the  axiom  that  all  science  has  prevision  for  its  end:  an  axiom 
which  separates  science  from  erudition,  which  relates  the  events  of 
the  past,  without  any  regard  to  the  future. 

However  impossible  may  be  the  aim  to  reduce  the  Rpduction  t0  a 
phenomena  of  the  respective  sciences  to  a  single  law,  6insle  1,,w 
supreme  in  each,  this  should  be  the  aim  of  philosophers,  as  it  is 
only  the  imperfection  of  our  knowledge  which  prevents  its  ac- 
complishment. The  perfection  of  a  science  is  in  exact  proportion 
to  its  approach  to  this  consummation  ;  and,  according  to  this  test, 
astronomy  distancca  all  other  sciences.  Supposing  it  to  relate  ta 
our  solar  system  alone,  the  point  is  attained  ;  for  the  single  genera) 
law  of  gravitation  comprehends  the  whole  of  its  phenomena.  It  ia 
to  this  that  we  must  recur  when  we  wish  to  show  what  we  mean  hy 
the  explanation  of  a  phenomenon,  without  any  inquiry  into  its  firsl 
or  final  cause  ;  and  it  is  here  that  we  learn  the  true  character  and 
conditions  of  scientific  hypothesis, — no  other  science  having  applied 
this  powerful  instrument  so  extensively  or  so  usefully.    After  having 
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exhibited  these  great  genera]  properties  of  astronomical  philosophy, 
1  shall  apply  them  to  perfect  the  philosophical  character  of  the 
other  principal  Bciencea. 

Regarding  astronomical  science,  apart  from  its  method,  and  witb 
a  view  to  the  natural  laws  which  it  discloses,  its  pre-eminence  is  no 
less  incontestable.  I  have  always  admired,  as  a  stroke  of  philo- 
sophic genius,  Newton's  title  of  his  treatise  on  Celestial  Mechanics. 
"  The  Mathematical  Principles  of  Natural  Philosophy;"  for  it  would 
be  impossible  to  indicate  with  a  more  energetic  conciseness  that  the 
genera]  laws  of  astronomical  phenomena  are  the  basis  of  all  our 
real  knowledge. 

,ntoohrr  We  may  see  at  a  dance  that  astronomy  is  indepen- 
dent of  all  tin*  natural  sciences,  depending  on  Mathe- 
matics alone:  and  though,  philosophically  speaking,  we  put  Math- 
ematics at  the  head  of  the  whole  series,  we  practically  regard  it  less 
as  a  aatura]  science  of  it-elf  (  from  the  paucity  of  phenomena  which 
it  presents  t<>  observation)  than  as  the  repository  of  principles  by 
which  the  natural  sciences  are  interpreted  and  investigated.  Phil- 
osophically Speaking,  astronomy  depends  on  Mathematics  alone, 
owing  nothing  to  Physics,  Chemistry,  or  Physiology,  which  were 
either  undiscovered,  or  lost  in  theological  and  metaphysical  con- 
fusion, while  a8tronomy  was  a  true  science  in  tin1  hands  of  the  an- 
cient geometers.  But  the  phenomena  of  the  other  sciences  are  de- 
pendent  naturally  a-  well  as  systematically,  on  astronomical  facts, 
and  can  i>e  perfectly  studied  only  through  astronomy.  We  can  not 
thoroughly  understand  any  terrestrial  phenomenon  without  con- 
sidering what  our  globe  i-.  and  what  part  it  hears  in  the  Bolar 
Bystem,  as  its  situation  and  motions  affect  the  conditions  of  every- 
thing upon  it  :  and  what  would  become  of  our  physical,  chemical. 
and  physiological  ideas,  without  consideration  of  the  law  of  gravi- 
tation ".'  In  the  remotest  case  of  all.  that  of  Social  phenomena,  it 
is  certain  that  changes  in  the  distance  of  the  earth  from  the  sun, 
and  consequently  in  the  duration  of  the  year,  in  the  obliquity  of 
the  ecliptic,  etc..  which  in  astronomy  would  merely  modify  some 
coefficients,  would  largely  affect  or  completely  destroy  our  social 
development.  It  is  no  exaggeration  to  say  that  Social  physics 
would  be  an  impossible  science,  if  geometers  had  not  shown  us  that 
the  perturbations  of  our  solar  system  can  never  be  more  than 
gradual  and  restricted  oscillations  round  a  mean  condition  which  is 
invariable.  If  astronomical  conditions  were  liable  to  indefinite 
variations,  the  human  existence  which  depends  upon  them  could 
never  be  reduced  to  laws. 

Not  less  important  is  the  influence  of  astronomical  science  on 
our  own  intelligence.  It  has  done  much  more  than  relieve  us  from 
superstitious  terrors  and  absurd  notions  about  comets  and  eclipses, 
— notions  which,  as  Laplace  observed,  would  spring  up  again  im- 
mediately if  our  astronomy  w^ere  forgotten.  This  science  has  done 
much  more  for  our  understandings  than  that.  It  has  done  more 
than  any  other  pursuit — simply  because  it  is  the  most  scientific  of 
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all — to  expose  and  destroy  the  doctrine  of  final  causes,  which  is 
generally  regarded  by  the  moderns  as  the  basis  of  every  religious 
system,  though  it  is  in  fact  a  consequence  and  not  a  cause.  The 
knowledge  of  the  motion  of  the  earth  has  overthrown  the  very 
foundation  of  the  doctrine,  which  supposed  the  universe  to  be  sub- 
ordinated to  our  globe,  and  therefore  to  Man.  Since  Newton's 
time,  the  development  of  celestial  Mechanics  has  deprived  theolo- 
gical philosophy  of  its  principal  intellectual  office,  by  proving  that 
the  order  maintained  throughout  our  system  and  the  whole  universe 
is  by  the  simple  gravitation  of  its  parts.  If  we  took  an  à-priori 
view,  we  should  say  that,  as  we  exist,  our  system  must  be  such  as 
to  admit  of  our  existence  ;  and  one  necessary  condition  of  this  is 
such  a  degree  of  stability  in  our  system  as  we  actually  find.  This 
stability  we  scientifically  perceive  to  be  a  simple  consequence  of 
mechanical  laws  working  among  the  incidents  of  our  system, — the 
extremely  small  planetary  bodies  in  their  relation  to  the  larger  sun  ; 
the  small  eccentricity  of  their  orbits,  and  moderate  inclination  of 
their  planes  ;  which  incidents,  again,  are  necessary  consequences  of 
the  mode  of  formation  of  the  entire  system.  The  stability  by  virtue 
of  which  we  hold  our  existence  is  not  found  in  the  case  of  comets, 
whose  perturbations  are  not  only  great,  but  liable  to  indefinite  in- 
crease ;  and  their  being  inhabited  is  inconceivable.  Thus,  the 
doctrine  of  final  causes  would  be  reduced  to  the  truism  that  there 
are  no  inhabited  bodies  in  our  system  but  those  which  are  habitable. 
This  brings  us  back  to  the  principle  of  the  conditions  of  existence, 
which  is  the  true  positive  transformation  of  the  doctrine  of  final 
causes,  and  of  far  superior  scope  and  profit  in  every  way. 

We  have  next  to  consider  the  divisions  of  the  science.  Divi .iong  of  the 
These  arise  immediately  out  of  the  fact,  now  familiar  science, 
to  us,  that  astronomical  phenomena  are  either  geometrical  or  me- 
chanical. They  are  Celestial  Geometry,  which  is  still  called 
Astronomy,  from  its  having  possessed  a  scientific  character  before 
the  other  ;  and  Celestial  Mechanics,  of  which  Newton  was  the  im- 
mortal founder.  Though  our  business  is  with  our  own  system,  the 
same  division  extends  to  Sidereal  astronomy,  supposing  that  kind  of 
exploration  to  be  within  our  power.  As  before,  we  see  CHestial  Gcom 
geometry  to  be  more  simple  in  its  phenomena  than  ptir 
mechanics,  and  that  mechanics  is  dependent  on  geometry,  without 
reciprocity.  In  fact,  men  were  successfully  inquiring  into  the  forms 
and  sizes  of  the  heavenly  bodies,  and  studying  their  geometrical 
laws,  before  anything  was  known  of  the  forces  which  changed  their 
positions.  Whereas,  the  province  of  Celestial  Mechan-  (Vle8tiHl  Mecua 
ics  is  to  analyze  the  motions  of  the  stars,  in  order  to  nic8- 
refer  them,  by  the  rules  of  Rational  Mechanics,  to  the  elementary 
motions  regulated  by  a  universal  and  invariable  mathematical  law  ; 
— thence,  again,  departing  to  perfect  the  knowledge  of  real  motions 
by  scientifically  determining  them  à  priori,  taking  from  observation 
the  necessary  data — the  fewest  possible — for  the  calculations  of 
general  mechanics.     This  is  the  link  by  which  astronomy  and  phvs- 
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ics  are  connected,  and  connected  so  closely  that  some  great  phe- 
nomena render  the  transition  almost  insensible;  as  in  the  theory 
of  the  Tides.  But  it  is  evident  that  the  whole  reality  of  celestial 
mechanics  consists  in  its  having  issued  from  the  exact  knowledge 
of  true  movements,  furnished  by  celestial  geometry.  It  was  for 
want  of  this  point  of  departure  that  all  attempts  before  the  time 
of  Newton,  even  Descartes',  however  valuable  in  other  ways,  failed 
to  establish  systems  of  celestial  mechanics.  This  division  of  the 
science  into  two  parts  has  therefore  nothing  arbitrary  in  it,  nor 
even  scholastic;  it  is  derived  from  the  nature  of  the  science,  and 
is  at  once  historical  and  dogmatic.  As  for  the  subdivisions,  we 
need  not  trouble  ourselves  with  them  now. 

In  regard  to  the  point  of  view  from  which  the  science  should  be 
regarded.  Lacaille  thought  it  would  simplify  matters  extremely  to 
place  his  observer  on  the  surface  of  the  sun.  And  so  it  would,  if 
the  thing  could  be  done  in  accordance  with  positive  knowledge  ; 
but  undoubtedly  the  solar  station  should  be  the  ultimate  and  not 
the  original  one,  under  a  rational  system  of  astronomical  study. 
And  when,  as  in  the  case  of  this  work,  the  object  is  the  analysis  of 
the  scientific  method,  and  the  observation  of  the  logical  filiation  of 
the  leading  scientific  ideas,  it  matters  Less  to  obtain  a  clearer  expo- 
sition of  general  results  than  to  adhere  to  the  positive  method. 

I  suppose  my  readers  to  he  well  acquainted  with  the  two  funda- 
mental facts  of  the  diurnal  and  annual  rotation  of  our  globe,  as 
data  without  which  nothing  could  be  clearly  understood  of  the  es- 
sential methods  and  general  results  of  astronomical  science.  I  am 
not  giving  a  treatise  on  astronomy,  nor  even  a  summary;  buta 
series  of  philosophical  considerations  upon  the  different  parts  of  the 
science,  in  which  any  extended  special  exposition  would  be  mis- 
placed. 

We  must  first  see  what  methods  of  observation  astronomers  need, 
and  are  possessed  of. 


CHAPTER  II. 

METHODS  OF  STUDY  OF  ASTRONOMY. 

SECTION   I. 
INSTRUMENTS. 

All  astronomical  observation  is,  as  we  have  seen, 
comprehended  in  the  measurement  of  times  and  of  an- 
gles. The  two  considerations  concerned  in  attaining  the  great  per- 
fection we  have  reached  are  the  perfecting  the  instruments,  and  the 
application  by  theory  of  certain  corrections,  without  which  their 
precision  would  be  misleading. 
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The  observation  of  shadows  was  the  first  resource  of 
astronomers,  when  the  rectilinear  propagation  of  light 
was  established.  Solar  shadows,  and  also  lunar,  were  very  valua- 
ble in  the  beginning  ;  and  much  was  obtained  from  the  simple  de- 
vice of  a  style,  so  fixed  as  to  cast  a  shadow  corresponding  with  the 
diurnal  rotation  to  be  observed  :  but  the  alterations  rendered 
necessary  by  the  annual  motion,  and  impossible  to  make  on  that 
apparatus,  rendered  the  instrument  unfit  for  precise  observations. 
Again,  by  comparing  the  length  of  the  shadow  cast  by  a  vertical 
style  with  the  height  of  the  style,  the  corresponding  angular  dis- 
tance of  the  sun  from  the  zenith  was  computed  :  and  a  valuable 
method  this  was  :  but  the  penumbra  rendered  the  accurate  meas- 
urement of  the  shadow  impossible.  The  difficulty,  aggravated  by 
its  unequal  amount  at  different  distances  from  the  zenith,  was  partly 
removed  by  the  use  of  very  large  gnomons  ;  but  not  completely. 
These  imperfections  determined  astronomers  to  get  rid  as  soon  as 
possible  of  the  process  of  gnomonic  measurement.  Shadows  will 
always  be  at  hand  to  measure  by  when  better  means  are  wanting  : 
and  one  application  of  this  instrument  remains  in  our  observatories 
— as  the  basis  of  the  meridian  line,  regarded  as  dividing  into  two 
equal  parts  the  angle  formed  by  the  horizontal  shadows  of  the  same 
length  which  correspond  to  the  two  equivalent  parts  of  the  same 
day.  In  this  case,  the  penumbra  is  harmless,  as  it  affects  the  two 
parts  equally  ;  and  as  for  the  obliquity  of  the  sun's  motion,  that 
may  be  mainly  got  rid  of  by  choosing  the  period  of  either  solstice 
— especially  the  summer  one.  It  is  easy,  too,  to  rectify  the  obser- 
vation by  the  stars. 

Proceeding  to  more  exact  methods,  and,  first,  with  regard  to 
measurement  of  time,  it  is  clear  that  the  most  perfect  of  all  chro- 
nometers is  the  sky.  It  seems  as  if  it  would  be  enough,  after  know- 
ing precisely  the  latitude  of  one's  observatory,  to  measure  the  dis- 
tance of  any  star  from  the  zenith,  and  learn  its  horary  angle,  and, 
as  an  immediate  consequence,  the  time  that  has  elapsed,  by  resolv- 
ing the  spherical  triangle  formed  by  the  pole,  the  zenith,  and  the 
star.  If  a  sufficiently  wide  observation  of  this  kind  had  been  made, 
and  numerical  tables  formed  for  certain  selected  stars,  great  results 
might  have  been  obtained  from  this  natural  method  ;  but  it  is  insuf- 
ficient ;  and  it  has  the  defect  of  making  the  measure  of  time  depend 
on  that  of  angles,  which  is  the  least  perfect  of  the  two,  in  our  day. 
This  method  is  therefore  used  only  in  the  absence  of  a  better,  as  in 
nautical  astronomy  ;  and  its  commonest  service  is,  in  regulating 
other  chronometers,  by  a  comparison  with  that  of  the  heavens 
themselves.  Artificial  methods  of  measuring  time  are  therefore  in- 
dispensable in  astronomy. 

Every  phenomenon  which  exhibits  continuous  change  ArtificiaI   mi,th. 
might  serve,  in  a  rough  way,  to  mark  time  :   various  °,is 
chemical  processes,  or  even  the  beating  of  our  own  pulses,  might 
afford  a  measure,  more  or  less  inaccurate  :  astronomical  phenomena 
are  excluded,  because  they  are  what  we  want  to  measure  :  and  we 
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therefore  have  recourse  to  physical  means,  and  find  weight  the  beet. 
The  ancients  tried  it  in  the  form  of  the  flow  of  liquids  ;  and  the 
water  clocks  succeeded  the  hour-glass  :  bul  the  uncertainty  of  these 
led  to  solids  being  preferred  ;  and  in  the  form  of  weight  having  a 
vertical  descent.  By  no  care,  however,  could  the  disturbances 
caused  by  natural  forces  be  remedied,  till  Galileo,  by  Iris  creation  of 
rational  dynamics,  suggested  the  pendulum.  Whether 
be  pendulum    ^  .g  Qr  .g  ^  corm.t  t()  asSjQrn  f0  Galileo  the  idea  of 

using  the  pendulum  as  a  measurer  of  time,  it  is  certain  that  his  dis- 
coveries suggested  it.  and  that  Huyghens  enabled  as  to  use  it.  lie 
had  recourse  to  the  highest  principles  of  science  to  render  this  ser- 
vice, and  discovered  the  principle  of  vires  vivas,  which,  besides 
being  scientifically  indispensable,  afforded  to  art  new  means  of  modi- 
fying oscillations  without  changing  the  dimensions  of  the  apparatus. 
Considered  as  a  collection  of  discoveries  for  a  single  aim,  Iluy- 
ghens's  treatise  De  Horologio  osciUatorio,  is  perhaps  the  most 
remarkable  example  of  special  researches  that  the  history  of  the 
human  mind  has  yet  exhibited.  From  that  time,  the  perfecting  of 
a-tronomical  clock-  became  merely  a  matter  of  art.  In  regard  to 
fixed  clocks,  two  things  have  to  be  attended  to  ; — the  diminution 
of  friction,  by  improved  methods  of  suspension,  and  the  correction 
by  a  compensating  apparatus  of  irregularities  caused  by  variations 
of  temperature.  As  for  portable  chronometers,  worked  by  a  spiral 
spring,  they  are  a  marvellous  invention;  but  they  belong  to  the 
province  of  art,  and  not  science. 

Measurement  of  In  regard  to  the  measurement  of  angles,  it  is  clear 
that  an  instrument  which  would  admit  of  an  allowance 
for  minutes  and  second 8,  must  be  of  a  size  incompatible  with  minute 
precision.  It  must  always  he  that  large  apparatus  must  be  so 
affected  in  its  weight  and  temperature  as  to  be  impaired  in  its  ac- 
curacy. The  large  telescopes  of  modern  times  are  intended  to 
show  us  stars  otherwise  invisible  :  and  no  one  thinks  of  using  them 
for  purposes  of  precise  measurement.  It  is  generally  agreed  now 
that  instruments  for  measuring  angles  should  not  be  more  than  ten 
feet  in  diameter  when  we  are  dealing  with  an  entire  circle  ;  and 
they  are  usually  not  more  than  six  or  seven.  The  wonder  then  is 
how  we  are  to  estimate  angles  to  a  second,  as  we  do  every  day, 
with  circles  whose  size  would  scarcely  indicate  minutes.  It  is  done 
by  the  concurrent  use  of  three  methods — the  eye-piece,  the  use  of 
the  vernier  (so  called  after  its  inventor),  and  the  repetition  of 
angles. 

It  was  long  before  it  occurred  to  astronomers  to  use  their  lenses 
for  any  other  purpose  than  the  discovery  of  new  objects  :  but  at  last 
it  occurred  to  them  to  replace  the  ancient  transoms  and  modern 
sights  by  an  eye-piece  which  should  secure  the  advantages  without 
the  inaccuracies  of  a  large  instrument.  Morin  first  made  this  use 
of  a  lens.  Auzout  followed  with  his  invention  of  the  reticle  ;  and, 
a  century  after,  Dollond  gave  us  a  power  of  absolute  precision 
by  his  invention  of  the  achromatic  object  glass.     Vernier  proposed 
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in  1631  to  divide  intervals  into  parts  much  more  minute  than  could 
be  marked.  He  enabled  us  to  ascertain  angles,  within  half  a  min 
ute,  or  circles  divided  only  into  sixth-parts  of  a  degree.  The  pre- 
cision obtainable  by  his  simple  apparatus  is  indefinite,  being  limited 
only  by  our  difficulty  in  detecting  the  coincidence  of  the  line  of  the 
vernier  with  that  of  the  limb.  The  union  of  the  third  method  with 
these  two,  gives  us  the  perfection  we  have  attained.  It  is  strange 
that  we  should  have  been  so  long  in  perceiving  that,  the  imperfec- 
tions of  angular  instruments  having  nothing  to  do  with  the  dimen- 
sions of  the  angle  to  be  measured,  we  should  gain  much  by  increasing, 
in  fixed  proportions,  the  magnitude  of  the  angles,  which  is  equiva- 
lent to  diminishing  the  imperfection  of  the  instrument.  The  repe- 
tition of  angles  served  every  purpose  immediately,  with  regard  to 
terrestrial  objects,  on  account  of  the  steadiness  of  the  point  of  view  ; 
but  there  was  the  difficulty,  with  regard  to  the  heavenly  bodies,  of 
their  perpetual  change  of  place.  Borda  applied  himself  to  measure 
the  distance  from  the  zenith  of  the  stars  when  they  crossed  the  me- 
ridian ;  and  the  star  then  remains  sensibly  at  the  same  distance 
from  the  zenith  long  enough  to  allow  the  operation  of  the  multipli- 
cation of  the  angle.  By  these  means,  angular  instruments  are 
matched  with  horary  in  regard  to  precision.  They  require  from 
the  observer  a  diligent  patience  in  applying  all  the  minute  precau- 
tions and  rectifications  which  experience  has  proved  to  be  indis- 
pensable to  the  fullest  use  of  these  instruments. 

Then,  we  have  Roemer's  meridional  eye-glass,  which  fixes  the 
instant  of  the  passage  of  a  star  over  the  meridian.  The  plane  of 
the  meridian  is  made  in  this  case  purely  geometrical,  by  being 
described  by  the  optic  axis  of  a  simple  eye-glass,  properly  disposed  ; 
which  is  enough  when  all  we  want  to  know  is  the  precise  moment 
of  the  star's  passage.  Then  there  are  the  micrometrical  instru- 
ments, by  which  we  measure  the  diameters  of  stars,  and  generally 
all  small  angular  intervals.  These  are  the  material  instruments  of 
observation, — horary  and  angular.  We  must  now  advert  to  the 
intellectual  means, — that  is,  to  the  corrections  which  astronomers 
must  apply  to  the  results  exhibited  by  their  instruments.  There 
would  be  little  use  in  perfecting  our  instruments,  if  refraction  and 
parallax  introduced  as  much  error  into  our  observation  as  we  had 
got  rid  of  by  the  improvement  of  our  apparatus. 

The  corrections  required  are  of  two  kinds.  The  Requi8ite  corrfiC. 
first  relate  to  the  errors  caused  by  the  position  of  the  tiolls 
observer, — the  ordinary  refractions  and  parallax.  No  deep  astro- 
nomical knowledge  is  required  for  the  correction  of  these.  The 
second  class,  arising  from  the  same  cause,  since  they  proceed  from 
the  observer  being  on  a  moving  planet,  are  founded  on  primary 
astronomical  theories  :  they  are  the  annual  parallax,  the  preces- 
sion of  the  equinoxes,  aberration,  and  nutation.  Our  business  now 
is  with  the  first  and  most  important  class. 


142  POSITIVE   PHILOSOPHY. 

SECTION  II. 
REFRACTION. 

The  light  which  comes  to  us  from  any  star  must  be 
more  or  less  turned  aside  by  the  action  of  the  terrestrial 
atmosphere.  We  must  estimate  the  amount  of  this  deviation  before 
our  observations  can  answer  any  theoretical  purpose.  The  star  is, 
by  this  refraction,  made  to  appear  too  near  the  zenith,  while  left  in 
the  same  vertical  plain'.  Only  at  the  zenith  is  the  error  absent, 
while  it  increases  as  the  star  descends  to  the  horizon.  This  error, 
primarily  affecting  distances  from  the  zenith,  must  affect,  indirectly, 
ajl  other  astronomical  measurements,  except  azimuths  :  but  it  would 
be  easy  to  Calculate  them,  if  we  once  knew  the  law  of  diminution 
and  increase  of  refraction  at  different  distances  from  the  zenith. 
Philosophers  have  tried  the  logical  way  and  the  empirical,  and 
have  ended  by  combining  the  two. 

If  our  atmosphere  wore  homogeneous,  the  refraction  of  light 
would  be  uniform  and  calculable.  But  our  atmosphere  is  composed 
of  strata  ;  and  the  conseipient  refractions  are  excessively  unequal, 
and  increasing  as  the  light  penetrates  a  denser  stratum,  so  that  its 
passage  constitutes  a  curve  of  the  last  degree  of  complication. 
Eveu  this  would  lie  calculable,  with  more  or  less  pains,  if  we  knew 
the  law  of  variation  of  these  atmospheric  densities:  but  we  do  not 
and  can  not  know  that  law.  We  have  no  exact  knowledge  of  the 
laws  of  température,  and  can  not  estimate  atmospheric  changes,, 
either  as  to  Dumber  or  degree:  and  all  mathematical  processes 
founded  on  laws  of  pressure,  etc.,  may  be  good  as  exercises,  but  are 
of  no  value  in  estimât  inn  refraction.  As  to  the  empirical  method, 
if  the  refraction  remained  always  constant  at  the  same  height,. 
we  might  construct  tables  ;  and,  by  extending  our  observations  and 
instituting  various  comparisons,  we  might  hope  to  obtain  such  a 
mass  of  materials  as  would  afford  us  some  certain  results.  This 
is  what  astronomers  have,  in  fact,  patiently  and  laboriously  done, 
by  the  help  of  the  improved  instruments  we  have  spoken  of.  They 
have  used  whatever  geometrical  help  they  could  make  applicable  : 
but  the  results  are  discouraging  enough.  There  is  nothing  like 
uniformity  in  the  results  :  for  the  changes  in  the  atmosphere  are 
beyond  our  calculation  and  measurement.  We  study  the  barom- 
eter, the  thermometer,  and  the  hygrometer,  at  the  right  moment  ; 
we  can  learn  from  them  only  the  changes  taking  place  on  the  spot 
in  which  we  are  ;  and  our  tables  of  refraction  vary  as  our  observa- 
tories, and  even  in  one  observatory  at  different  times.  Delambre 
found  differences  of  four  or  five  minutes  between  one  day  and 
another,  after  taking  all  imaginable  pains.  All  that  we  can  do  is 
to  confine  our  observations  to  the  nearest  possible  approach  to  the 
zenith,  and  to  place  no  reliance  on  what  we  attempt  near  the  hori- 
zon. By  doing  this,  we  shall  find  our  astronomical  observations 
less  affected  by  the  unmanageable  difficulties  of  refraction  than 
might  be  anticipated. 
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SECTION  III. 
PARALLAX. 

The  difficdty  of  the  parallaxes  can  be  dealt  with 
much  more  easily  and  satisfactorily  than  that  of  the 
refractions.  Observations  of  the  heavenly  bodies  made  in  different 
places  could  not  be  exactly  compared  without  a  reference,  in  idea, 
to  those  which  would  be  made  from  an  imaginary  observatory,  situ- 
ated in  the  middle  of  the  earth,  which  is  besides  the  true  centre  of 
apparent  diurnal  motions.  This  correction,  which  is  called  the 
parallax,  is  analogous  to  that  which  is  constantly  made  in  measure- 
ments of  the  earth's  surface,  under  the  more  logical  name  of  reduc- 
tion to  the  centre  of  the  station. 

The  effect  of  the  parallax,  like  that  of  refraction,  is  upon  the 
distance  of  stars  from  the  zenith  alone,  leaving  the  star  in  the  same 
vertical  plane,  and  placing  it  too  far  from  the  zenith,  instead  of  too 
near,  as  in  the  case  of  refraction.  In  this  instance  too,  as  in  the 
other,  though  not  according  to  the  same  law,  the  deviation  increases 
as  the  star  descends  to  the  horizon.  In  like  manner,  too,  there 
must  be  secondary  modifications  for  all  the  other  astronomical  quan- 
tities, except  with  regard  to  the  azimuths.  The  rectification  is 
easy  in  comparison  with  the  other  case,  from  the  absence  of  the 
hopeless  difficulties  caused  by  our  ill-understood  atmosphere.  The 
similar  course  of  the  two  difficulties,  producing  counteracting  effects, 
has,  we  may  observe,  relaxed  the  attention  of  astronomers  to  the 
facts  of  refraction  and  parallax,  by  partly  concealing  their  influence 
on  actual  observations. 

The  parallax  does  not,  like  refraction,  affect  all  the  stars  alike, 
but,  on  the  contrary,  affects  all  unequally,  and  each  according  to  its 
position.  It  is  insensible  with  regard  to  all  which  lie  outside  the 
limits  of  our  system,  on  account  of  their  immense  distance  :  and  it 
varies  extremely  within  our  system,  from  the  horizontal  parallax  of 
Uranus,  which  can  never  reach  a  half-second,  to  that  of  the  moon, 
which  may  at  times  exceed  a  degree.  Here  lies  the  radical  dis- 
tinction, in  astronomical  calculations,  between  the  theory  of  paral- 
laxes and  that  of  refractions.  The  determination  of  questions  of 
parallaxes  does  not  wholly  depend,  like  that  of  refraction,  on 
methods  of  observation  in  astronomy,  but  is  truly  a  portion  of  sci- 
ence. Depending  as  it  does,  ultimately,  on  the  estimate  of  the  dis- 
tances of  the  stars  from  the  earth,  it  pertains  to  celestial  geometry, 
through  the  necessity  of  knowing  the  law  of  motion  of  each  star. 
Thus,  it  constitutes  a  part  of  the  science  itself;  though,  in  the 
absence  of  direct  knowledge  of  the  distances  of  stars,  an  empirical 
method  of  determining  the  coefficients,  analogous  to  that  employed 
in  the  case  of  refraction,  may  be  adopted.  The  method  which  will 
suffici  is  to  choose  a  place  and  time  which  will  show  tLe  proposed 
star  passing  the  meridian  very  near  the  zenith:  then  to  measure, 
for  several  consecutive  days,  its  polar  distance,  so  as  to  know 
pretty  nearly  the  amount  of  this  distance  at  any  moment  of  the 
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process:  and  this  being  laid  down,  then  to  calculate,  for  this  in- 
stant, according  to  the  horary  angle  and  its  two  sides,  the  true  dis- 
tance from  the  star  to  the  zenith,  when  it  is  considerably  remote 
from  it,  without  being  too  near  the  horizon  (say  from  75°  to  80°)  : 
and  then,  the  comparison  of  this  distance  with  that  which  is  actu- 
ally observed  at  the  moment,  will  evidently  disclose  the  correspond- 
ing parallax,  and  therefore  the  horizontal  parallax,  provided  the 
due  correction  for  the  refraction  has  been  made.  This  is  the 
method  by  which  it  is  most  easily  established  that  the  parallax  of 
all  the  stars  is  absolutely  insensible. 

It  is  a  serious  inconvenience  in  this  method,  that  all  the  uncer- 
tainty of  the  case  of  refraction  is  introduced  into  that  of  parallax. 
In  regard  to  a  body  whose  parallax  is  very  great,  as  the  moon,  the 
uncertainty  is  of  small  consequence  ;  but  in  regard  to  the  sun,  or 
other  distant  body,  an  error  of  one  third,  or  even  one  half,  in  the 
value  of  its  horizontal  parallax,  might  be  occasioned.  The  method 
is  absolutely  inapplicable  to  the  remotest  of  our  planets  ;  and  not 
only  to  Uranus,  but  to  Saturn  and  Jupiter.  The  rational  method 
must  be  resorted  to,  in  the  case  of  these.  The  empirical  method 
has  been  mentioned  here  from  the  philosophical  interest  which 
attaches  to  the  fact  that,  up  to  a  certain  point,  the  true  distances 
of  stars  from  the  earth,  at  least  in  proportion  to  its  radius,  may  be 
ascertained  by  observations  made  in  one  place  ;  a  thing  which 
appears,  at  first  sight,  goemetrically  impossible. 

SECTION     IV. 
CATALOGUE   OF   STARS. 

catalog  of  I  AM  disposed  to  give  a  place  here,  contrary  to  cus- 

st,,r9-  torn,  to  the  Catalogue  of  stars,  which  I  think  should  be 

reckoned  among  our  necessary  means  of  observation  in  astronomy. 
This  catalogue  is  a  mathematical  table  of  directions  by  which  we 
find  the  different  stars.  Such  a  determination  is  a  basis  of  direct 
knowledge  in  regard  to  Sidereal  astronomy  :  while,  in  regard  to 
our  own  system,  it  is  simply  a  valuable  means  of  observation,  which 
supplies  us  with  terms  of  comparison  indispensable  for  the  study  of 
the  interior  movements  of  the  system.  Such  has  been  the  essential 
use  of  catalogues  of  stars,  from  Hipparchus,  who  began  them,  to 
this  day.  In  order  to  fulfil  their  purposes,  these  catalogues  should 
contain  the  greatest  possible  number  of  stars,  spread  over  every 
region  of  the  sky.  Astronomers  have  done  their  duty  well  ;  for  it 
is  a  settled  habit  with  them  to  determine,  as  far  as  they  can,  the 
co-ordinates  of  every  new  star  which  they  observe  ;  and  thus  our 
catalogues  are  very  voluminous,  and  for  ever  augmenting.  Our 
business  here  is  not  with  the  system  of  classification  and  nomen 
clature  adopted  in  these  catalogues.  The  nomenclature,  bearing  at 
it  does  the  marks  of  the  primitive  theological  state  of  astronomy 
might  be  easily  replaced  by  one  of  a  methodical  character — the 
objects  to  be  classified  being  of  the  simplest  nature,  and  the  dis- 
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tinctions  being,  in  fact,  only  those  of  position.  But  it  is  this  very 
simplicity  which  prevents  the  need  from  being  felt  as  it  would 
among  more  complex  elements- — useful  as  a  rational  system  would 
no  doubt  be  in  finding  and  assigning  the  places  of  stars.  The 
change  will  be  made  in  time,  no  doubt,  and  the  need  is  not  urgent. 
Stars  are  not  known  by  their  names,  for  astronomical  purposes,  but 
by  their  descriptions  ;  and  the  classification  and  nomenclature  in 
the  catalogue,  resulting  from  the  fundamental  division  of  the  circle, 
are  as  perfect  as  possible  ;  and  all  else  is  of  little  importance.  I 
would  only  ask  that  we  should  cease  to  speak  of  the  magnitudes 
of  stars,  as  marking  their  rank,  and  substitute  the  word  brightness, 
in  order  to  avoid  all  risk  of  supposing  stars  to  be  large  or  small 
in  proportion  to  their  brightness  or  dimness.  The  word  brightness 
would  be  a  simple  declaration  of  the  fact,  without  judging  the 
causes,  which  we  are  far  from  understanding. 

By  viewing  these  methods  as  I  have  brought  them  together,  we 
may  trace  the  progress  of  the  science  from  its  earliest  days.  With 
regard  to  angular  measurement,  for  instance,  the  ancients  observed 
with  exactness  a  degree  at  the  utmost  ;  Tycho  Brahe  carried  up 
the  precision  to  a  minute,  and  the  moderns  to  a  second  ; — a  perfec- 
tion so  recent,  that  observations  which  lie  more  than  a  century 
behind  our  time  are  considered,  from  their  want  of  precision,  inad- 
missible in  the  formation  of  astronomical  theories. 

My  object  has  been,  chiefly,  to  show  the  harmony  which  exists 
among  these  different  methods  of  observation  ;  a  harmony  which, 
while  it  tends  to  perfect  them  all,  up  to  a  certain  point,  still  re- 
stricts them  all,  by  making  each  a  limit  to  the 'rest.  No  improve- 
ment in  horary  or  angular  instruments,  for  instance,  could  carry 
us  far,  while  our  knowledge  of  refraction  remains  as  imperfect  as  it 
is.  But  there  is  no  reason  to  suppose  that  we  have  approached  the 
limits  imposed  by  the  conditions  of  the  subject. 


CHAPTER    III. 

GEOMETRICAL  PHENOMENA  OF  THE   HEAVENLY   BODIES. 

SECTION   I. 
STATICAL  PHENOMENA. 

The  phenomena  of  our  solar  system  divide  themselves  Two  claS8e8  of 
into  two  classes — the  Statical  and  the  Dynamical.  The  phenomena, 
first  class  comprehends  the  circumstances  of  the  star  itself,  inde- 
pendent of  its  motions;  as  its  distance,  magnitude,  form,  atmo- 
sphere, etc.  :  the  other  comprehends  the  facts  of  its  displacements, 
and  the  mathematical  considerations  belonging  to  its  different  po- 
sitions.    According  to  the  usual  analogy,  the  first  is  independent 
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of  the  second  ;  while  the  second  could  have  no  existence  without 
the  first.  The  Statical  phenomena  would  exist  if  the  system  was 
immovable  :  while  the  dynamical  are  wholly  determined  by  the 
statical  conditions. 

11  -n.-tary  dis-  The  first  thing  necessary  to  be  known  about  any 
tiiic  •  "  heavenly  body  is  its  distance  from  the  earth  :  and  the 

difficulty  of  obtaining  this  ground  for  further  observations  is  ex- 
tremely great — the  smallness  of  the  base  of  our  triangle,  and  the 
immensity  of  the  distance  of  the  planet,  rendering  all  accuracy 
hopeless  in  very  many  cases.  Toward  the  middle  of  the  last  cen- 
tury, when  it  was  desired  to  determine  the  horizontal  parallax  of 
the  moon — the  most  manageable  of  the  heavenly  bodies — Lacaille 
went  to  the  Cape  of  Good  Hope,  and  Lalande  to  Berlin,  to  observe 
its  distance  at  the  same  moment  from  the  zenith — that  moment 
being  appointed — as  the  middle  of  an  anticipated  eclipse.  The 
stations  were  so  chosen  as  to  afford  a  pretty  accurate  knowledge 
of  (he  extent  of  the  line  of  the  base — which  was  about  as  long  a 
one  as  our  globe  could  afford.  The  observations  of  the  two  distan- 
ces of  the  moon  from  the  zenith  must  thus  afford  the  necessary  data 
for  the  resolution  of  the  triangle  which  must  give  the  distance 
sought  :  and  thus  we  have  obtained  a  very  exact  knowledge  of  the 
moon's  distance,  which,  at  its  mean,  is  about  sixty  terrestrial 
diameters,  and  about  which  we  are  sure  that  we  can  not  be  mis- 
taken to  the  extent  of  more  than  twelve  miles.  The  same  method 
might  serve  to  give  us,  though  with  much  less  precision,  the  dis- 
tanee  of  Venus  and  even  Mars,  if  the  observation  was  made  when 
they  were  nearest  to  the  earth  ;  but  it  becomes  too  uncertain  with 
regard  to  the  sun.  It  would  leave  an  uncertainty  of  at  least  an 
eighth,  or  about  twelve  millions  of  miles.  Of  course,  it  is  of  no 
avail  with  regard  to  yet  more  distant  bodies. 

The  method  used  by  astronomers  under  this  difficulty  is  to  meas- 
ure, first,  distances  for  which  our  small  terrestrial  bases  will  serve; 
and  on  these,  according  to  their  related  phenomena,  to  erect  other 
calculations  ;  thus  making  of  the  first  a  basis  for  the  support  of 
new  estimates.  Aristarchus  of  Samos  conceived  of  an  ingenious 
method  of  discovering  the  distance  of  the  sun  through  that  of  the 
moon  ;  but  the  uncertainty  about  seizing  the  exact  moment  of  the 
quadrature  of  the  moon  introduced  fatal  inaccuracy  into  the  calcu- 
lation. Halley's  method,  by  means  of  the  passage  of  Mercury  and 
Venus  over  the  sun,  is  more  circuitous,  and  suitable  only  to  an  ad- 
vanced state  of  geometrical  science  ;  but  it  is  far  more  accurate, 
and  the  only  one  now  admissible,  for  determining  the  parallax  of 
those  planets  and  of  the  sun,  and  therefore  the  distance  of  the  sun 
from  the  earth,  through  the  differences  in  the  transit  observable  at 
two  very  distant  stations.  By  this  method  we  can  estimate,  within 
a  hundredth  part,  the  distance  of  the  sun  from  the  earth.  This 
distance  being  ascertained,  we  have  it  for  a  basis  for  other  calcu- 
lations. We  have  only  to  observe  the  angular  distance  from  the 
sun  to  the  proposed  body,  at  two  periods  separated  by  six  months 
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- — that  is,  from  opposite  points  of  the  earth's  orbit.  This  gives  us 
an  immense  triangle,  the  base  of  which  is  twice  the  length  of  the 
distance  of  the  earth  from  the  sun  :  and  thus  it  is  that  our  knowl- 
edge of  the  earth's  motion  has  helped  us  to  a  base  twenty-four  thou- 
sand times  longer  than  the  longest  that  can  be  conceived  on  our 
own  globe.  It  is  true,  the  planet  observed  will  have  changed  its 
place  in  the  interval  ;  but  the  remoter  planets — which  alone  are  in 
question  here — move  very  slowly  ; — Saturn's  circuit,  for  instance, 
occupying  thirty  years  ;  and  our  times  of  observation  being  practi- 
cally reducible  to  a  shorter  time  than  six  months — even  to  two  or 
one,  with  regard  to  those  planets  of  our  system  which  move  more 
rapidly  ;  while  the  slower  ones  may  be  considered  almost  station- 
ary, during  such  short  periods  of  time  ;  and  again,  allowance  can 
be  made  for  this  small  change  of  place,  according  to  the  geometri- 
cal theory  of  its  proper  motion.  It  is  in  this  way  that  astronomers 
have  attained  to  their  knowledge  of  the  positions  of  the  remotest 
bodies  of  our  system.  The  numbers  by  which  we  express  their 
relations  to  the  distance  of  the  earth  from  the  sun,  are  now  certain 
to  the  third  decimal  at  least. 

The  vast  increase  of  the  basis  of  observation  afforded  us  by  our 
knowledge  of  the  earth's  movement  is  clearly  the  greatest  that  we 
can  attain.  If  we  have  cleared  the  bounds  of  our  globe,  we  cer- 
tainly can  not  go  beyond  its  orbit.  Great  as  this  distance  appears 
to  us,  it  vanishes  when  we  want  to  ascertain  the  distances  of  stars 
outside  our  system.  All  measurement  is  here  so  out  of  the  question 
that  the  most  we  can  do  is  to  fix  a  limit  within  which  they  certainly 
are  not, — saying,  for  instance,  that  the  nearest -star  is  at  least  two 
hundred  thousand  times  more  remote  than  the  sun,  or  ten  thousand 
times  further  off  than  the  remotest  planet  of  our  system  ;  which  is 
quite  sufficient  to  establish  the  independence  of  our  system. 

When  we  have  ascertained  the  distance  of  the  planets  from  the 
earth,  it  is  easy  to  understand  how  we  may  find  their  distances  from 
each  other,  since,  in  the  triangle  in  which  each  is  contained,  two 
sides  are  already  given,  and  the  angle  to  the  earth  can  always  be 
measured.  It  is  only  with  regard  to  the  sun  and  the  moon  that  the 
distances  to  the  earth  are  of  importance.  It  is  enough  to  know 
the  distances  of  the  planets  from  the  sun,  and  of  the  satellites  from 
their  planets,  which  involve  little  variation.  These  are  our  means 
for  ascertaining  astronomical  distances.  As  we  might  anticipate, 
our  assurance  is  in  proportion  to  the  nearness  :  and  great  remote- 
ness baffles  us  entirely.  We  see  here  again,  as  everywhere,  that 
the  most  simple  and  elementary  determination  depends  on  the  most 
delicate  and  complex  scientific  theories.  This  first  case  exhibits 
so  much  of  the  spirit  of  astronomical  procedure,  that  we  may  go 
more  rapidly  through  the  other  statical  heads  of  celestial  geometry. 

The  distances  of  the  stars  from  our  globe  being  once 

,     .        ,  ,  ,  j       •  i         l    Fori»  and  size. 

ascertained,  we   can  learn  whatever  we  desire  about 

their  form  and  size  by  observation,  if  it  be  but  precise  enough. 

Their  very  distance  is  favorable  to  this  ;  for,  while  their  motion 
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or  oui^s  displays  in  turn  all  their  possible  aspects,  our  distance 
enables  us  to  see  at  once  the  whole  of  each  aspect.  With  regard 
to  the  most  distant  and  the  smallest,  however, — to  the  stars  outside 
our  system,  and  the  satellites  of  Uranus,  and  the  small  planets  be- 
tween Mars  and  Jupiter, — they  can  appear  to  us  only  as  points  of 
vivid  light,  and  their  sphericity  is  concluded  upon  only  through  a 
bold  induction.  But,  in  observing  the  larger  planets  of  our  system, 
we  have  only  to  measure  their  apparent  diameter  in  all  directions, 
after  allowing  for  refraction  and  parallax.  It  is  much  easier  to  us 
to  learn  the  form  and  size  of  sun  and  moon  than  of  our  own  globe, 
since  we  have  had  the  aid  of  glasses.  The  only  case  of  difficulty 
is  that  of  Saturn's  rings  ;  as  it  once  was  with  the  moon,  whose 
changing  aspects  greatly  puzzled  the  ancients.  The  most  simple 
geometry  now  solves  the  last  difficulty,  and  Huyghens  has  helped 
us  over  the  first.  With  those  exceptions,  direct  observation  assures 
us  that  the  planets  are  all  round,  with  more  or  less  flattening  at 
the  poles  and  bulging  at  the  equator,  in  proportion  to  the  rapidity 
of  their  rotation. 

As  for  the  size  of  the  heavenly  bodies,  it  is  easily  calculated 
from  the  measurement  of  the  aj (parent  diameter  combined  with  the 
determination  of  the  distance  :  and  the  only  reason  why  men  were 
so  long  and  so  widely  mistaken  about  the  dimensions  of  the  planets 
wras  that  their  real  distances  were  unknown.  No  rule  as  yet  ap- 
pears which  connects  these  results  with  the  order  of  the  distanco 
of  the  planets  from  the  sun.  All  we  know  is  that  the  sun  is  larger 
than  all  the  other  bodies  of  the  system  put  together,  and  in  general 
that  the  satellites  are  much  smaller  than  their  planets,  as  the  laws 
of  celestial  mechanics  require.  With  regard  to  the  bodies  outside 
of  our  system,  as  we  have  no  knowledge  of  their  distances,  we  are, 
of  course,  ignorant  of  their  dimensions. 

pianrtary  at-  ^  *s  DJ  *ne  occultation  of  stars,  as  starry  eclipses 
mospherea  are  called,  that  we  make  observations  on  the  atmo- 
spheres of  the  planets,  by  seeing  what  deviation  their  atmospheres 
cause  in  the  light  of  the  remote  stars  which  they  eclipse.  As  the 
sun's  light  is  prolonged  to  us  by  the  refraction  of  our  atmosphere, 
the  atmosphere  of  a  planet  defers  (only  in  a  much  greater  degree) 
the  occultation  of  the  star,  and  also  shortens  it  ;  and  the  comparison 
of  the  apparent  duration  of  the  eclipse  with  that  which  it  would 
otherwise  be,  gives  us  data  for  the  calculation  of  the  atmosphere 
which  causes  the  deviation.  It  is  thus  that  we  learn  that  the  moon 
has  no  appreciable  atmosphere.  The  horizontal  refraction  which, 
on  our  globe,  would  reach  thirty-four  minutes,  does  not  in  the  moon 
amount  to  a  single  second.  Aiid  the  inference  that  an  atmosphere 
is  wanting  there  is  confirmed  by  M.  Arago,  who  in  a  different  path 
of  inquiry,  about  the  polarization  of  light  reflected  from  liquid  sur- 
faces, has  established  the  fact  that  there  are  not,  on  the  surface  of 
the  moon,  any  great  liquid  masses,  fitted  to  form  an  atmosphere. 
The  next  best-knowrn  case  is  that  of  Venus,  which  exhibits  a  hori- 
zontal refraction  of  thirty  minutes,  twenty  four  seconds.     As  for 
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the  extent  of  the  atmospheres,  it  may  be  roughly  conjectured  from 
the  cessation  of  the  refracting  power  ;  but  such  conjectures  must 
be  very  loose,  as  the  refracting  power  may  become  imperceptible 
to  us,  far  within  the  limits  of  an  atmosphere  becoming  attenuated 
toward  its  verge.  The  strangest  phenomenon  is  that  of  the  tele- 
scopic  planets,  with  the  exception  of  Vesta  ;  the  atmosphere  of  Pallas, 
for  instance,  being  more  than  twelve  times  the  diameter  of  the 
planet.  The  usual  condition,  however,  appears  to  be  that  shared 
by  our  globe, — of  an  atmosphere  which  is  very  shallow  in  propor- 
tion to  the  dimensions  of  the  planet  :  and  this  is  nearly  all  we  know. 

The  remaining  statical  topic  is  that  of  the  form  and  Earth's  form  and 
size  of  the  earth,  which  has  been  left  to  the  last,  on  ac-  slze- 
count  of  its  special  nature. 

No  glance  of  the  eye  will  aid  us  here,  not  any  direct  Means  of  discor. 
observation  whatever.  A  long  accumulation  of  indirect  ery- 
observations,  serving  as  a  basis  for  complex  mathematical  reason- 
ings, are  our  only  means.  The  geometrical  aspect  of  the  question 
must  be  taken  first,  though  it  depends  on  the  highest  mechanical 
theories,  and  arises  from  a  mechanical  beginning.  In  the  infancy 
of  mathematical  astronomy,  the  variations  exhibited  in  different 
places  by  the  diurnal  movement  furnished  the  first  geometrical 
proof  of  the  earth  being  round.  It  was  enough  to  establish  its 
evidently  and  exclusively  spherical  character,  that  the  change  ex- 
hibited by  the  height  of  the  pole  on  each  horizon  was  always  in 
exact  proportion  to  the  length  traversed  according  to  any  meridian 
whatever:  and  this  remains  the  source  of  all  our  geometrical 
knowledge  of  the  form  and  dimensions  of  our  planet.  Astronomers 
reached  their  knowledge  of  its  precise  form  through  that  of  its 
size  ;  for  it  was  long  before  its  deviation  from  the  perfect  spherical 
form  was  understood.  In  this,  as  in  every  case,  the  form  of  any 
body  is  appreciable  only  by  measuring  its  dimensions  in  various 
directions  ;  and  here  the  only  difficulty  is  in  the  measuring.  The 
first  principles  of  the  discovery  were  given  by  Eratosthenes,  in  the 
early  days  of  the  school  of  Alexandria  ;  but  his  method  was  never 
effectually  employed  till  the  middle  of  the  seventeenth  century, 
when  Picard  undertook  to  measure  the  degree  between  Paris  and 
Amiens.  This  was  the  great  starting  point  of  the  measuring  opera- 
tions, which  must  have  revealed,  as  they  became  more  perfect,  the 
truth  that  the  earth  is  not  a  perfect  sphere  ;  but  Newton,  by  his 
theory  of  gravitation,  and  with  his  one  fact  of  the  shortening  of 
the  seconds  pendulum  at  Cayenne,  settled  the  matter,  by  deciding 
that  our  globe  must  necessarily  be  flattened  at  the  poles,  and  bulge 
at  the  equator,  in  the  relation  of  229  to  230.  The  astronomers 
could  not  at  once  pronounce  against  the  evidence  of  direct  measure- 
ment, while  the  geometers  saw  the  fact  to  be  certain  ;  and  the  con- 
troversy between  these  two  orders  of  philosophers,  for  half  a  cen- 
tury, led  to  those  scientific  operations  which  have  brought  us  all 
to  one  mind.  The  question  was  settled  by  the  great  expedition 
seflt  forth,  above  a  century  ago,  by  the  French  Academy,  to  measure, 
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at  the  equator  and  the  pole,  ili^  two  extreme  decrees  of  latitude 
which  must  exhibit  the  widesl  variation  from  each  other:  and  the 
comparison  of  these  with  each  other,  and  with  Picard's  degree, 
terminated  the  controversy,  ami  established,  not  only  the  truth  of 
Newton's  discovery,  I  nit  the  very  near  accuracy  of  his  calculation. 
A.11  the  experiments  made  Bince,  in  various  countries,  have  united 
in  confirming  the  fact  of  the  continual  lengthening  of  degrees  in 
approaching  the  pole.  It  does  not  follow  that  the  figure  of  the 
earth  has  been  ascertained  with  absolute  precision.  There  are 
slight  discrepancies  which  may  either  be  from  imperfection  in  our 
estimates,  or  from  the  earth  not  being  preeisely  an  ellipsoid  of  rev- 
olution ;  but  whatever  may  be  the  results  of  future  Labors,  we 
know  that  we  are  near  enough  to  the  truth  for  all  practical  pur- 
poses, unless  in  questions  of  extreme  delicacy.  We  have  no  abso- 
lute knowledge  here,  any  more  than  in  any  other  department;  and 
we  must  be  content  to  make  our  approximations  more  complex  as 
new  phenomena  arise  to  demand  it.  Such  is  the  true  character  of 
the  advances  thai  have  been  made  in  this  science  from  the  begin* 
ning.  Superficial  observers  may  call  its  theories  arbitrary,  from 
the  ineessaiit  changes  of  view  that  have  arisen  :  but  the  knowledge 
gained  has  always  hem  positive;  every  scientific  opinion  has  cor- 
responded with  the  tacts  which  gave  rise  toit;  and  such  opinions 
remain  therefore  useful  and  sound  at  this  day,  within  their  own 
range.  The  Bcience  has  thus  always  exhibited  a  character  of  sta- 
bility, through  all  incidents  of  progression,  from  the  earliest  days  of 
the  Alexandrian  school  till  now. 

Such  art'  the  statical  aspects  of  the  planets  of  our  system.  We 
have  now  to  look  at  the  geometrical  theory  of  their  motions. 
pianet«ry  mo-  Like  all  other  bodies,  the  planets  have  a  motion  com- 
posed of  translation  and  rotation.  The  connection  of 
these  two  motions  is  so  natural,  that  when  we  know  of  the  one  we 
look  for  the  other.  Yet  they  present  very  different  degrees  of  dif- 
ficulty, and  require  separate  consideration. 

The  progression  of  the  stars  was  observed  long  before  their  rota- 
tion,— the  unassisted  eye  being  enough  for  the  first  ;  yet  the  geome- 
trical study  of  their  rotations  is  easier,  because  the  motions  of  the 
observer  have  no  effect  upon  them  ;  whereas  they  largely  affect 
questions  of  translation.  And  again,  the  question  of  orbits  is  the 
chief  difficulty  of  the  study  of  translations  ;  and  it  does  not  enter 
into  that  of  rotations.  The  latter  nearly  approaches  to  the  char- 
acter of  statical  questions  ;  and  therefore  it  ought  to  be  taken  first 
in  the  exposition  of  celestial  geometry. 

Galileo  introduced  the  study  of  rotations  by  discov- 
ering that  of  the  sun,  which  was  sure  to  follow  closely 
on  the  invention  of  the  telescope.  The  method  used  is  obvious 
enough,  and  the  same  in  all  cases  ; — to  observe  any  marks  that  may 
exist  on  the  surface  of  the  body,  their  displacement  and  return. 
The  more  such  points  of  observation  are  multiplied,  the  more  ac- 
curate and  complete  will  be  the  calculations  of  time,  magnitude, 


TRANSLATION.  151 

uniformity  of  movement,  etc.,  deducible  from  them.  There  is  no 
more  delicate  task  than  this,  except  with  regard  to  the  sun  and 
moon  ;  and  none  that  more  absolutely  requires  a  special  training  of 
the  eye.  It  is  a  proof  of  this,  that  a  careful  and  honest  observer, 
Bianchini,  supposed  the  rotation  of  Yenus  to  be  twenty-four  times 
slower  than  it  is.  Some  bodies,  as  Uranus,  are  too  remote,  and 
others,  as  the  satellites  and  new  planets,  too  small,  to  have  their 
rotation  established  at  all,  though  it  is  concluded  from  analogy  and 
induction.  We,  as  yet,  know  of  no  law  determining  the  time  of 
these  rotations  :  they  are  not  connected  with  distances,  nor  with 
magnitudes  ;  and  they  seem  only  to  have  some  general,  but  no  in- 
variable, connection  with  the  degree  of  flattening  at  the  poles.* 
But  if  the  duration  is,  though  regular  in  each  case,  altogether  ir- 
regular as  regards  the  different  bodies,  the  case  is  much  otherwise 
with  the  direction  ;  for  it  is  always,  throughout  our  system,  from 
west  to  east,  and  on  planes  slightly  inclined  to  that  of  the  solar 
equator  :  and  this  constitutes  an  important  general  datum  in  the 
study  of  our  globe. 

The  study  of  translations,  much  more  complex,  is 
also  much  more  important,  if  we  consider  the  great  end 
of  astronomical  pursuit — the  exact  prevision  of  the  state  of  the 
heavens  at  some  future  time.  Besides  that  the  movement  of  the 
earth  constitutes  an  important  element  in  such  a  study,  it  must  make 
a  difference  with  regard  to  other  stars,  whether  the  observer  is 
fixed  or  moving,  as  his  own  movement  must  affect  his  observation 
of  other  motions.  We  might  indeed  decide  with  certainty,  with- 
out this  introductory  knowledge,  that  the  sun  and  not  the  earth  is 
the  true  centre  of  the  motions  of  all  the  planets,  as  Tycho  Brahe  did 
when  he  denied  our  own  motion  ;  for  it  is  enough,  with  this  view, 
to  establish  that  the  distances  from  the  planets  to  the  sun  scarcely 
vary  at  all,  while  their  distance  from  us  varies  excessively  ;  and 
again,  that  the  solar  distance  between  each  inferior  planet  and  the 
sun  is  less,  and  between  each  superior  planet  and  the  sun  is  greater, 
than  our  distance  from  the  sun.  But  we  can  not  go  further  than 
this, — we  can  not  determine  the  form  of  the  planetary  orbits,  or 
the  mode  in  which  they  are  traversed,  without  making  a  careful 
and  exact  allowance  for  the  displacement  of  the  observer.  Defer- 
ring for  the  present  the  subject  of  the  earth's  motion,  we  will  briefly 
notice  some  important  data  connected  with  the  planetary  motions, 
which  may  be  obtained  without  reference  to  our  own  movement, 
and  which  are  so  simple  as  to  rank  among  statical  researches.  I 
mean  particularly  the  knowledge  of  the  planes  of  orbits,  and  of  the 
duration  of  the  sidereal  revolutions,  which  has  nothing  to  do  with 
the  form  of  the  orbits  or  the  variable  velocity  of  the  planets.  A 
plane  being  determined  by  three  points,  it  is  enough  to  observe 
three  positions  of  a  star  to  draw  a  geometrical  conclusion  about 
the  situation  of  the  plane  of  its  orbit.     Astronomers   do  not   now 

*  TIip  rotations  of  some  of  the  satellites  are   known.      They  all    follow  the    h\v    of    the 
moon's  rotation,  namely,  the  time  corresponds  with  the  orbital  periods. — J.   I'.   N. 
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use,  in  these  operations,  the  declinations  and  right  ascensions,  which 
arc  the  only  co-ordinates  directly  observed,  but,  for  the  sake  of  con- 
venience,  two  other  spherical  co-ordinates,  improperly  called  as- 
tronomical latitude  and  longitude,  which  arc  analogous,  with  regard 
to  the  ecliptic,  to  the  others  with  regard  to  the  equator.  After 
having  determined  the  latitude  and  longitude  of  the  planet  in  the 
three  positions,  its  nodes  are  found  ;  that  is,  the  points  at  which  its 
orbit  meets  the  plane  of  the  ecliptic,  and  the  inclination  of  the  orbit 
to  this  plane.  It  is  evident  that  confirmation  may  be  obtained  by 
observing  other  positions  of  the  body,ifthey  are  chosen  sufficiently 
remote  from  each  other;  and  thus  we  may  obtain  a  far  greater 
precision  than  in  the  case  of  rotations.  It  is  thus  that  we  have 
learned  that  the  planes  of  all  the  planetary  orbits  pass  through  the 

sun  ;  and  the  same  with  regard  to  the  satellites  of  any  planet  : 
and  that  these  planes  are  in  general  slightly  inclined  to  the  ecliptic, 
and  more  slightly  still  to  the  plane  of  the  solar  equator,  except 
the  newly-discovered  planets,  in  whose  case  we  find  the  inclination 

much  more  considerable. 

,1  r  voiu-       'm'   duration  of  the  sidereal   revolutions  may,  of 

«'•"  course,  be   directly   observed,   in   the   first    instance,  by 

looking  for  the  return  of  the  star  to  the  same  spot  in  relation  to  the 

centre  of  its  motion.  If  we  suppose  its  motion  to  be  uniform, 
which  we  may  for  a  first  approximation,  we  can  estimate  its  course 
by  observing  the  time  required  between  any  of  the  three  positions,. 
without  waiting  for  the  total  revolution,  which  is  sometimes  very 
slow.  The  geometrical  law  of  this  motion  permits  us  to  determine, 
from  this  kind  of  observation,  the  exact  time  of  the  planetary  revo- 
lution. The  values  of  these  periodic  times  are  not  irregularly  divi- 
ded among  the  bodies  of  our  system,  like  the  other  data  that  we 
have  noticed.  The  .-hotter  the  course,  the  more  rapid  the  motion  ; 
and  the  duration  increases  more  rapidly  than  the  corresponding 
distance  ;  so  that  the  mean  velocity  diminishes  in  proportion  as  the 
distance  increases.  We  owe  to  Kepler  the  discovery  of  the  har- 
mony between  these  two  essential  elements,  and  it  is  one  of  the 
most  indispensable  bases  of  celestial  mechanics. 

Such  is  the  spirit  of  the  methods  by  which  celestial  geometry  is 
mode  to  yield  us  the  elementary  data  which  characterize  the  bodies 
of  the  solar  system.  We  have  still  to  consider  those  of  our  own 
planet,  before  we  proceed  to  the  geometrical  laws  of  the  planetary 
motions. 

Motion  of  the  Earth. 

We  are  accustomed  to  think  of  the  motions  of  translation  and 
rotation  as  inseparable  ;  but,  in  the  transition  from  supposing  the- 
earth  to  be  motionless,  to  the  present  state  of  our  knowledge,  a 
Ev den.  e- ot  the  theory  existed  that  it whirled  round  its  axis,  but  was 
Kartb'e  M„tion.  stationary  in  space.  We  now  perceive  that,  in  addition 
to  the  general  evidence  of  the  double  motion  of  the  planetary 
bodies,  we  have  special  evidence  about  our  own  globe — that  the 
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annual  motion  could  not  exist  without  the  diurnal,  though  we  might 
logically  suppose  beforehand  that  it  could. 

As  the  rotation  of  the  earth  can  not  be  absolutely  uniform  in  all 
parts  of  its  surface,  some  indications  of  its  course  must  exist  among 
terrestrial  phenomena.  We  must  therefore  distinguish  between  the 
celestial  and  terrestrial  proofs  of  our  diurnal  motion,  while  the  an- 
nual motion  admits  only  of  the  former. 

Immediate  appearances  go  for  nothing  in  this  case  ;  Ancient  conci,p. 
for  it  is  clear  that,  to  our  eyes  (as  we  do  not  feel  the  tions- 
rotation),  it  must  oe  exactly  the  same  thing  whether  we  move 
round  among  the  heavenly  bodies,  or  whether  they,  fixed  in  a  sys- 
tem, move  round  us  in  a  contrary  direction.  There  was  nothing 
absurd  in  the  latter  supposition,  in  the  old  days  when  men  had  no 
doubt  of  the  stars  being  very  near,  and  not  much  larger  than  they 
appear  to  the  eye,  while  they  exaggerated  the  size  of  the  earth. 
They  could  not  avoid  supposing  that  such  a  mass  must  be  immova- 
ble, while  the  small  stars,  with  their  little  intervals,  were  seen 
moving  every  day.  Even  when  the  Greek  astronomers  had  sketched 
out  the  true  geometrical  theory  of  the  movements  of  the  planets, 
they  treated  only  of  the  directions,  and  had  no  idea  of  measuring 
distances  ;  and  it  required  the  whole  strength  of  positive  evidence 
of  dimensions  and  distances  to  uproot  men's  strong  and  natural  per- 
suasion of  the  stability  of  their  globe.  From  the  moment  of  our 
obtaining  an  idea  of  the  proportions  of  the  universe,  the  old  con- 
ception became  too  revolting  to  reason  to  be  sustained.  When  it 
was  understood  that  the  earth  is  a  mere  point  in  the  midst  of  pro- 
digious intervals,  and  that  its  dimensions  açe  extremely  small  in 
comparison  with  that  of  the  sun,  and  even  of  other  bodies  of  our 
own  system,  it  was  absurd  to  suppose  that  such  a  universe  could 
travel  round  us  every  day.  What  velocities  would  be  required  t<> 
enable  the  outlying  stars  to  complete  such  a  daily  circuit — making 
allowance  for  their  being  twenty-four  thousand  times  nearer  the 
earth,  if  the  earth  describes  no  orbit — and  how  small  the  movement 
of  the  earth,  while  those  prodigious  masses  were  travelling  at  such 
speed  !  On  mechanical  grounds,  the  centrifugal  force  would  be 
Been  to  be  unmanageable.  In  every  way,  the  supposition  was  per- 
ceived to  be  monstrous.  Again,  the  passage  of  stars  before  each 
other,  and  in  a  contrary  direction  to  that  of  the  general  movement 
of  the  sky,  showed  that  they  were  at  different  distances  from  each 
other,  and  not  bound  into  an  unvarying  fabric.  Hence  arose  the 
notion  of  Aristotle  and  Ptolemy,  of  a  system  of  solid  and  transpa- 
rent firmaments.  But  the  existence  of  comets  alone  was  enough  to 
confute  this,  appearing  as  they  do  in  all  regions  of  the  How  they  gave. 
sky  in  turn.  As  Fontenelle  said,  this  theory  put  the  w«y 
universe  in  danger  of  being  fractured.  It  was,  curiously  enough, 
Tycho  Brahe,  the  most  illustrious  opponent  of  the  Copernican  sys- 
tem, who  provided  for  the  overthrow  of  his  own  arguments  by  first 
presenting  the  true  geometrical  theory  of  comets.  Long  before 
modern  precision  was  attained,  men  had  been  prepared  by  such 


154  POSITIVE    PHILOSOPHY. 

considerations  as  the  above  to  conclude  upon  the  rota- 
tion of  the  earth.  Long  before  Copernicus,  a  rough 
conception  of  the  truth  existed.  Even  Tycho  Brahe  felt  the  astro- 
nomical superiority  of  the  true  theory;  but  it  seemed  to  be  contra- 
dicted by  what  is  before  our  eyes — the  fall  of  heavy  bodies,  etc. 
Copernicus  himeelf  could  not  remove  the  objections  which  arose  out 
of  men's  Ignorance  of  the  laws  of  Mechanics.  These  objections 
held  their  ground  for  a  century,  till  Galileo  established  the  great 
law  which  we  have  recognised  as  one  of  the  three  on  which  Ra- 
tional Mechanics  is  based— that  the  relative  motions  of  different 
bodies  are  independent  of  the  common  motion  of  the  whole.  Till 
this  was  established,  the  supposition  of  tin  rotation  of  the  earth 
was  inadmissible.  It  is  a  (anions  fact, casting  much  light  upon  the 
action  of  the  human  mind,  that  the  opponents  of  Galileo  taunted  him 
with  the  80-called  fact  that  a  ball  let  down  from  the  top  of  the  mast 
of  a  ship  in  motion  would  not  fall  at  the  foot  of  the  mast,but  some  way 
behind — neither  they  nor  anybody  else  having  tried  the  experiment, 

which  would  have  shown  them  that  their  supposed  fact  was  a  mis- 
take.    The  followers  of  Copernicus  did  worse — they  admitted  the 

so-called  fact,  but  tried  to  reason  away  its  bearings  with  fantastic 
subtleties.  The  matter  was  not  settled  even  by  the  demonstrations 
of  Galileo,  nor  till  Gassendi  compelled  observation  by  a  public  ex- 
periment in  the  port  of  Marseilles. 

That  order  of  experiments  bas  been  carried  ou.  and  would  be  of 
high  value  if  we  could  obtain  perpendicular  stations  of  sufficient 
height  for  the  purpose.  It  is  clear  that  a  lofty  tower  must  describe 
a  larger  circle  in  the  same  time  ;it  the  top  than  at  the  base;  and 
that  any  body  dropped  from  it  must  share  the  higher  rate  of  ve- 
locity, having  a  slight  horizontal  velocity  in  the  direction  of  the 
earth's  rotation — falling  therefore  a  little  to  the  east  of  the  base  of 
the  tower.  Omitting  the  consideration  of  the  resistance  of  the  air, 
this  amount  is  calculable  in  the  function  of  the  height  of  the  tower 
and  of  its  latitude  ;  but  experiment  would  also  be  valuable  ;  and  it 
is  to  be  hoped  that  it  will  be  tried  at  the  equator,  where  the  devia- 
tion must  be  greater  than  anywhere  else. 

The  most  certain  terrestrial  proof  of  the  earth's  ro- 

InflU'iicp  of  cen-  .  .  .  ■         •     «  n      1 

trifngHi  forceup-  tation  is  found  by  tracing  the  influence  of  the  centrifu- 
gal force  upon  the  direction  and  intensity  of  weight. 
This  has  been  done  by  that  observation  of  Richer,  on  the  shortening 
of  the  seconds-pendulum  at  Cayenne,  which  has  been  mentioned  as 
having  emboldened  Newton  to  declare  the  true  figure  of  the  earth. 
The  deviation  from  the  spherical  form  is  too  small  to  account  for 
more  than  one  third  of  the  effect  observed  ;  and  the  other  two 
thirds  are  precisely  what  would  be  required,  at  the  equator,  where 
the  centrifugal  force  is  greatest,  on  the  supposition  of  the  earth's 
rotation.  Wherever  the  delicate  observation  can  be  made  with 
sufficient  precision  on  other  points  of  the  globe's  surface,  the  result 
answers  to  the  theory.  Thus,  we  should  have  sufficient  assurance, 
in  the  absence  of  the  abundant  astronomical  proofs  that  we  possess 
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of  the  rotation  of  the  earth.  Probably  no  one  fact  has  ever,  in  the 
history  of  our  race,  produced  such  consequences  as  that  observation 
of  Richer's — two  thirds  of  the  estimated  effect  having  completely 
established  the  rotation  of  our  globe,  and  the  other  third  having 
led  Newton  to  the  ascertainment  of  its  form. 

The  movement  of  translation  is  ascertainable  only  by  EHrth.s  tran8ia. 
astronomieal  proofs,  for  the  difference  in  velocity  of  tion- 
the  various  parts  of  the  globe,  in  virtue  of  this  motion,  is  too  slight 
to  be  sensible  to  us,  or  to  produce  any  effect  on  terrestrial  phenom- 
ena. When  the  circuits  of  other  planets  were  known,  men's  minds 
were  prepared  for  that  of  the  earth, — the  question  then  being 
whether  the  earth  was  in  analogy  with  Yenus,  Mars,  Jupiter,  etc., 
or  whether,  while  they  continued  their  courses  round  the  sun,  the 
sun  made  a  yearly  circuit  round  the  earth.  Reason  must  declare, 
in  such  a  case,  that  any  uncertainty  must  arise  simply  from  the  po- 
sition of  the  observer,  who,  placed  on  any  other  planet,  would  have 
doubted  whether  he  was  not  the  centre  of  the  heavenly  motions. 
Any  observation  of  mere  appearances  must  evidently  go  for  nothing 
in  this  case  ;  as  appearances  must  be  exactly  the  same, — the  paral- 
lelism of  its  axis  of  rotation  being  unaltered, — whether  the  earth 
or  the  sun  is  in  the  ecliptic,  and  the  other  in  the  centre.  The 
proofs  must  be  derived  from  better  testimony  than  mere  appear- 
ances ;  and  they  so  abound  that  we  have  only  to  choose  among 
those  which  are  presented  by  the  whole  range  of  the  heavens. 

The  phenomenon  called  the  precession  of  the  equi-  prF,cePPion0ftho 
noxes  was  observed  by  Hipparchus,  who  was  struck  by  equinoxes, 
the  difference  of  two  degrees  which  he  observed  between  the  longi- 
tudes of  stars  in  his  time  and  those  which  had  been  recorded  a 
century  and  a  half  before.  To  account  for  such  a  phenomenon, 
successive  astronomers  imagined  other  heavens  ;  a  process  that 
they  repeated  with  regard  to  nutations,  which  was  a  phenomenon 
too  minute  for  their  observation.  To  accoimt  for  it,  on  the  suppo- 
sition of  the  earth  being  stable,  a  third  general  movement  of  the 
whole  heavens  must  be  supposed.  Newton  indicated,  and  Bradley 
afterward  proved,  that  very  slight  alterations  in  the  parallelism  of 
the  earth's  axis, — such  alterations  as  must  result  from  the  influence 
of  the  sun,  and  yet  more  of  the  moon,  upon  the  equatorial  bulge, — 
precisely  account  for  the  perturbations  which  create  such  confusion 
under  the  ancient  view  of  the  earth's  stability.  The  most  unques- 
tionable proof  of  all,  however,  is  in  that  class  of  phe-  _ 
nomena  called  the  rétrogradations  and  stations  of  the  and  stations  of 
planets,  which  are  perfectly  explained  by  the  annual  th'' planets- 
circuit  of  our  globe,  and  are  otherwise  quite  incomprehensible.  If 
two  boats  are  gliding  down  a  river,  at  different  rates  of  speed,  the 
one  must  appear  to  the  other  advancing,  stationary,  or  retrograde, 
according  as  its  own  speed  is  smaller,  equal,  or  greater.  With 
regard  to  the  heavenly  bodies,  their  velocities  and  other  circum- 
stances are  known  to  us,  so  that  we  can  calculate  what  their 
courses  ought  to  be  to  our  eyes,  on  the  supposition  of  our  own 
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annual  movement.  The  appearances  answering  to  our  scientific 
expectation,  the  proof  is  practically  complete.  If  the  earth  moves, 
the  rétrogradation  of  the  larger  planets  ought  to*  happen,  as  it  does, 
when  they  are  in  opposition,  and  that  of  Venus  and  Mercury  when 
they  are  in  inferior  conjunction.  The  regular  occurrence  of  this 
coincidence  was  not  even  attempted  to  be  explained  by  the  ancients. 

We  have  called  these  proofs  practically  complete  ;  and  they  were 
held  to  be  so  by  Copernican  philosophers  before  the  time  of  Kepler 
and  Galileo  :  but  our  age  is  not  satisfied  without  a  more  strict 
mathematical  evidence,  amounting  to  demonstration. 
Aberration  of  The  one  demonstration  on  which  modern  science 
"got  resta  *1S  tn:,<~  derived  from  the  various  phenomena  of  the 

aberration  of  light,  which  are  quite  incompatible  with  the  stability 
of  the  globe.  Roomer's  observations  of  the  satellites  of  Jupiter 
suggested  to  him  the  use  of  light  as  a  measure  of  distance.  Know- 
ing what  changes  must  be  taking  place  at  various  distances  from 
us  in  the  heavens,  and  knowing  the  velocity  of  light,  the  variations 
in  time  at  which  the  changes  become  visible  to  us  will  be  a  measure 
of  our  change  of  place  and  distance.  For  instance,  the  first  satel- 
lite of  Jupiter  is  eclipsed  every  forty-two  hours  and  a  half.  The 
eclipse  will  take  place  in  a  shorter  or  a  longer  time  than  this  to 
our  eyes,  in  proportion  as  we  are  removed  to  the  one  side  or  the 
other  of  our  mean  distance  from  Jupiter,  on  account  of  the  smaller 
or  greater  space  that  the  light  will  have  to  travel  through.  By 
extending  our  observation,  not  only  to  the  other  satellites  of  Jupi- 
ter, but  to  those  of  Saturn  and  Uranus,  we  have  obtained  further 
verifications  of  the  relation  of  our  orbit  to  theirs,  and  also  proof 
of  the  uniformity  in  the  passage  of  light, — at  least  within  our  own 
system.  If  the  earth  were  immoveable,  we  might  have  an  error  of 
time,  with  regard  to  distant  stars,  but  not  of  place  :  but,  by  com- 
pounding the  velocity  of  the  earth  in  its  orbit  with  that  of  light, 
which  is  about  ten  thousand  times  greater,  we  can  calculate  how 
far  any  star  ought  to  appear  to  deviate  from  its  position.  This 
deviation  is  found  not  to  exceed,  at  its  maximum,  twenty  seconds 
in  any  direction  ;  and  therefore  forty  seconds  is  the  greatest  devia- 
tion which  can  appear  in  the  position  of  any  star  in  the  course  of 
the  year.  It  was  the  striking  periodicity  of  these  deviations  which 
led  Bradley  to  seek  for  the  true  theory  in  the  combination  of  the 
motion  of  the  earth  with  that  of  light,  and  to  work  it  out  with  the 
mathematical  exactness  permitted  by  modern  science  ;  and  there  is 
nothing  in  the  case  to  prevent  the  direct  application  of  the  mathe- 
matical process  to  the  visible  phenomena.  The  result  is  an  unques- 
tionable demonstration  of  the  annual  movement  of  the  earth,  with 
which  all  the  phenomena  of  the  case  precisely  agree,  and  without 
which  they  could  not  exist. 

It  is  evident  that  this  knowledge  of  aberrations  compels  us  to 
add  another  correction  to  those  of  refraction  and  parallax,  and  the 
same  is  the  case  with  regard  to  the  precession  of  the  equinoxes  and 
nutation.     Thus,  as   science  advances,  the  preparation  of  a  phe- 
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nomenon,  observed  with  the  best  instruments,  for  scientific  use, 
becomes  a  delicate  and  laborious  operation. 

These  are  the  considerations  which  have  led  men  to 
the  knowledge  of  the  double  motion  of  the  planet  we  entific  feet  upon 
inhabit.  No  other  intellectual  revolution  has  ever  so  °pmion 
thoroughly  asserted  the  natural  rectitude  of  the  human  mind,  or  so 
well  shown  the  action  of  positive  demonstration  upon  definitive 
opinions  ;  for  no  other  has  had  such  obstacles  to  surmount.  A 
very  small  number  of  philosophers,  working  apart,  without  any 
other  social  superiority  than  that  which  attends  positive  genius  and 
mal  science,  have  overthrown,  within  two  centuries,  a  doctrine  as 
old  as  our  intelligence,  directly  established  upon  the  plainest  and 
commonest  appearances,  intimately  connected  with  the  whole  sys- 
tem of  existing  opinions,  general  interests,  and  dominant  authori- 
ties, and  supported  moreover  by  human  pride,  powerful  in  the 
recesses  of  each  individual  mind.  The  whole  system  of  theological 
belief  rested  on  the  notion  that  the  entire  universe  was  ordained 
for  Man — a  notion  which  appears  truly  absurd  the  moment  it  is 
seen  that  our  globe  is  only  a  subaltern  star, — not  any  centre  what- 
ever, but  circulating  in  its  place  and  season,  among  others,  round 
the  sun,  whose  inhabitants  might,  with  more  reason,  claim  the 
monopoly  of  a  system  which  is  itself  scarcely  perceptible  in  the 
universe.  The  notion  of  final  causes  and  providential  laws  under- 
goes dissolution  at  the  same  time  ;  for,  the  once  clear  and  reason- 
able idea  of  the  subordination  of  all  things  to  the  advantage  of 
Man  being  exploded,  no  assignable  purpose  remains  for  such  provi- 
dential action.  As  the  admission  of  the  motion  of  the  earth  over- 
throws the  whole  theory  founded  on  the  human  destination  of  the 
universe,  it  is  no  wonder  that  religious  minds  revolted  from  the 
great  disclosure,  and  that  the  sacerdotal  power  maintained  a  bitter 
rage  against  its  illustrious  discoverer. 

The  Positive  philosophy  never  destroys  a  doctrine  without  in- 
stantly substituting  a  conviction,  adequate  to  the  needs  of  our 
human  nature.  If  the  vanity  of  Man  was  grievously  humbled  when 
science  disabused  him  of  his  notion  of  his  supreme  importance  in 
the  universe,  to  this  vanity  at  once  succeeded  a  lofty  sentiment  of 
his  true  intellectual  dignity,  when  he  saw  what  means  were  in  his 
power,  under  such  difficulties  as  his  position  imposed  upon  him,  for 
the  discovery  of  such  a  truth  as  he  had  attained.  Laplace  has 
pointed  this  out,  showing  how  to  the  fantastic  and  enervating  notion 
of  a  universe  arranged  for  Man  has  succeeded  the  sound  and  vivi- 
fying conception  of  Man  discovering,  by  a  positive  exercise  of  his 
intelligence,  the  general  laws  of  the  world,  so  as  to  be  able  to 
modify  them,  for  his  own  good,  within  certain  limits.  Which  is  the 
nobler  lot  ?  Which  is  most  in  harmony  with  our  highest  instincts  ? 
Which  is  the  most  stimulating  to  our  faculties  ?  And  which  is  the 
most  animating  to  our  feelings  ? 

One  more  remark  suggested  by  these  discoveries  is  that  a  clear 
distinction  is  for  ever  established  between  our  system  and  the  uni- 
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verse  at  large.  The  old  notion  of  the  universe  as  a  single  s/stem 
was  founded  on  the  error  of  the  stability  of  the  earth  as  its  centre» 
The  discovery  of  the  earth's  revolution  at  once  transported  all  the 
external  stars  to  distances  infinitely  more  considerable  than  the 
greatest  planetary  intervals,  and  has  left  no  place  for  the  idea  of 
system  at  all,  beyond  the  limits  of  our  sun's  influence.  We  do  not 
know,  more  or  less,  and  men  will  probably  never  know,  whether 
the  innumerable  suns  that  we  see  compose  a  general  system,  or  any 
number,  large  or  small,  of  partial  systems  entirely  independent  of 
each  other.  The  idea  of  the  universe,  therefore,  is  excluded  from 
positive  philosophy  ;  and  that  philosophy  is,  strictly  speaking, 
bounded  by  the  limits  of  the  solar  system,  in  regard  to  definite 
results  :  and  this  circumscription  is,  as  elsewhere,  to  be  regarded 
as  real  progress.  This  restriction  is  further  justified  by  the  knowl- 
edge we  have  obtained  of  all  really  universal  phenomena  being 
essentially  independent  of  the  interior  phenomena  of  our  system, 
since  the  astronomical  tables  of  the  state  of  our  system,  prepared 
without  reference  to  any  other  sun  than  our  own,  invariably  coin- 
cide with  the  minutest  direct  observations.  The  theory  of  the 
earth's  revolution  has  not  as  yet  exerted  its  due  influence  on  our 
views,  and  especially  in  regard  to  (bis  last  consideration.  This  is 
doubtless  owing  to  the  imperfections  of  our  education,  which  keep 
back  these  high  philosophical  truths  till  even  the  best  minds  have 
been  possessed  with  an  opposite  doctrine:  so  that  the  positive 
knowledge  which  they  afterward  attain,  commonly  does  little  more 
than  modify  and  restrain  the  bad  tendencies  of  their  education, 
instead  of  ruling  and  guiding  their  highest  faculties. 

Kepler'' s  Laws, 

The  first  idea  that  occurs  to  us  when  we  are  once  satisfied  of  the 
revolution  of  the  earth  is  that  our  point  of  view  ought  henceforth 
to  be  the  centre  of  the  sun.  This  transformation  of 
our  observation  is  called  the  annval  parallax,  and  fol- 
lows the  same  rules  as  the  diurnal  parallax,  allowance  being  made 
for  the  much  greater  distance.  Whether  our  observations  of  the 
sidereal  heavens  are  geocentric  or  heliocentric — from  the  middle  of 
the  earth  or  of  the  sun — is  of  no  appreciable  consequence  ;  but 
within  our  system  the  annual  parallax  is  of  sensible  importance. 
When,  from  the  central  point  of  view,  the  orbits  of  the  planets  are 
determined,  we  can  proceed  to  that  great  aim  and  end  of  the  sci- 
ence— the  prevision  of  future  conditions  of  the  heavens  at  appointed 
times. 

The  earliest  supposition  was  that  the  motions  of  the 
planets  were  uniform  and  circular.  The  ancients  had 
a  superstition,  as  their  writings  abundantly  show,  that  the  circle 
was  the  most  perfect  of  all  forms,  and  therefore  the  most  suitable 
for  the  motion  of  such  divine  existences  as  the  stars.  The  choice 
of  the  form  was  wise  :  they  had  to  suppose  some  form,  while  that 
of  the  circle  answered  best  to  what  they  saw  ;  and  we  ourselves 
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now  take  it  provisionally  in  forming  the  theory  of  a  new  star.  But 
the  superstitious  attachment  of  the  ancients  to  this  form  was  a  seri- 
ous impediment  to  the  advance  of  astronomy.  For  every  deviation 
and  new  appearance  a  new  circle  was  supposed,  till  all  the  sim- 
plicity of  the  original  hypothesis  was  lost  in  a  complication  of 
epicycles.  By  the  end  of  the  sixteenth  century  the  number  of 
circles  supposed  necessary  for  the  seven  stars  then  known  amounted 
to  seventy-four,  while  Tycho  Brahe  was  discovering  more  and  more 
planetary  movements  for  which  these  circles  could  not  account. 
Thus  it  is  that  men  cleave  to  old  ideas  and  methods  till  they  are 
utterly  worn  out,  and  proved  beyond  recall  to  be  ineffectual,  under 
all  additions  that  can  be  made  to  them. 

Then  came  Kepler,  the  first  man  for  twenty  centu- 
ries who  had  the  courage  to  go  back  to  the  beginning, 
as  if  nothing  had  been  done  in  the  way  of  theory.     He  took  for  his 
materials  the  complete  system  of  exact  observations  which  were  the 
result  of  the  life  of  his  illustrious  precursor,  Tycho  Brahe.     Not- 
withstanding the  natural  hardihood  of  his  genius,  his  works  reveal 
to  us  how  strenuously  he  had  to  maintain  his  enthusiasm,  in  order 
to  support  the  toils  of  so  bold  and  difficult  an  enterprise — rational 
as  it  was.     He  chose  the  planet  Mars  for  study  ;  and  it  was  a 
happy  choice  ;  because  the  marked  eccentricity  of  that  planet  was 
most  apt  to  suggest  the  true  law  of  irregularity.     Mercury  is  more 
eccentric  still  ;  but  it  does  not  admit  of  continuous  observation. 
He  discovered  three  great  laws,  which,  extended  from  the  case  of 
Mars  to  that  of  all  the  other  planets  in  our  system,  constitute  the 
foundation  of  Celestial  Mechanics.     The  first  law  regu- 
lates the  velocity  ;  the  second  determines  the-  figure  of 
the  orbit  ;  the  third  establishes  harmony  among  all  the  planetary 
motions. 

It  had  long  been  remarked  that  the  angular  velocity 
(that  is,  the  larger  or  smaller  angle  described,  in  a 
given  time,  by  its  vector  radius)  of  each  planet  increases  constantly 
in  proportion  as  the  body  approaches  the  centre  of  its  motion  ;  but 
the  relation  between  the  distance  and  the  velocity  remained  wholly 
unknown.  Kepler  discovered  it  by  comparing  the  maximum  and 
minimum  of  these  quantities,  by  which  their  relation  became  more 
sensible.  He  found  that  the  angular  velocities  of  Mars  at  its  near- 
est and  furthest  distance  from  the  sun  were  in  inverse  proportion 
to  the  squares  of  the  corresponding  distances.  Another  way  of 
expressing  this  law  is  used  by  himself  ;  that  the  area  described  in 
a  given  time  by  the  vector  radius  of  the  planet  is  of  a  constant 
magnitude,  though  its  form  is  variable  :  or,  again,  in  other  words, 
that  the  areas  described  increase  in  proportion  to  the  times.  Thus 
he  destroyed  the  old  notion  of  the  uniformity  of  the  planetary  mo- 
tions, and  showed  that  the  uniformity  was  not  in  the  arcs  described, 
but  in  the  areas. 

Th<   second  law  was  less  difficult  to  discover,  when 
once  Kepler  had  surrendered  his  attachment  to  the 
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circle.  The  next  figure  that  presented  itself  must  naturally  be  the 
elipse,  which  is  the  simplest  form  of  closed  curve,  after  the  circle. 
The  Greek  geometers  had  advanced  the  abstract  theory  of  this 
curve  some  way.  Kepler  could  not  long  hesitate  where  to  place 
the  sun  in  it  :  it  must  be  either  in  the  centre  or  in  one  of  the  two 
foci.  No  mathematical  labor  was  needed  to  show  him  that  it  could 
not  be  in  the  centre  :  and  thus,  in  constructing  elliptic  orbits, 
Kepler  was  necessarily  led  to  place  the  sun  in  the  focus  for  all  the 
planets  at  once.  His  hypothesis  once  formed,  it  was  easy  to  verify 
it  by  comparison  with  observations,  the  first  principles  of  the  re- 
quired calculations  being  laid  down  beforehand.  The  second  law 
of  Kepler,  then,  is  that  the  planetary  orbits  are  elliptical,  having 
the  sun  for  their  common  focus. 

These  two  laws  determined  the  course  of  each  planet  ; 
but  the  movements  of  all  round  their  common  focus 
seemed  to  be  purely  arbitrary,  till  Kepler  discovered  his  third  law. 
Being  distinguished  by  the  most  remarkable  genius  for  analogy 
ever  seen  in  man,  Kepler  sought,  and  successfully,  to  establish  some 
kind  of  harmony  among  all  these  various  movements.  He  spent 
much  time  in  pursuing  the  old  metaphysical  ideas  of  certain  mystic 
harmonies  which  must  exist  in  the  universe  :  but,  beyond  the  gene- 
ral conception  of  harmony,  he  obtained  no  assistance  from  these 
vague  notions.  The  ground  on  which  he  proceeded  was,  in  fact, 
the  observation  of  astronomers  that  the  planetary  revolutions  are 
always  slow  in  proportion  to  the  extent  of  their  orbits.  If  he  had 
confined  himself  to  this  ground,  this  discovery  would  certainly  not 
have  occupied  seventeen  years  of  assiduous  toil.  At  last  his  labor 
issued  in  the  discovery  that  the  squares  of  the  times  of  the  plane- 
tary revolutions  are  proportional  to  the  cubes  of  their  mean  dis- 
tances from  the  sun  :  a  law  which  all  subsequent  observations  have 
verified.  One  important  result  of  this  law  is  that  we  may  deter- 
mine the  periodic  times  and  mean  distances  of  all  the  planets  by 
any  one.  By  it,  for  instance,  we  have  determined  the  duration  of 
the  year  of  Uranus,  when  once  we  knew  its  distance  from  the  sun  ; 
and,  conversely,  if  we  discovered  a  new  planet  very  near  the  sun, 
we  need  only  observe  its  short  revolution,  to  be  able  to  calculate 
its  distance,  which,  in  that  position,  we  could  not  effect  by  other 
means.  Astronomers  are  every  day  using  this  double  facility, 
afforded  them  by  Kepler's  third  law. 

These  are  the  three  laws  which  will  for  ever  constitute  the  basis 
of  celestial  geometry,  in  regard  to  planetary  motions.  They  answer 
for  all  the  bodies  in  our  system,  regulating  the  satellites,  by  placing 
the  origin  of  areas  and  the  focus  of  the  ellipse  in  the  centre  of  the 
respective  planets.  Since  Kepler's  time,  the  number  of  bodies  in 
our  system  has  more  than  trebled  ;  and  all  have  in  turn  verified 
these  laws.  By  them,  motions  of  translation  require  for  their 
determination  nothing  more  than  a  simple  geometrical  problem, 
which  demands  from  direct  observation  only  a  certain  number  of 
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data — six  for  each  planet.     And  thus  is  a  perfectly  logical  charac- 
ter given  to  astronomy. 

The  application  of  these  laws,  restricted  to  our  own 
system,  is  naturally  divided  into  three  problems  ; — the  Three  problpms- 
problem  of  the  planets  ;  that  of  the  satellites  ;  and  that  of  the 
comets.  These  are  the  three  general  cases  of  our  system  ;  and,  by 
the  application  to  them  of  Kepler's  laws,  we  may  assign  to  every 
body  within  the  system,  its  precise  position,  in  all  time  past  and  all 
time  to  come  ;  and  thence  again,  we  can  exhibit  all  the  secondary 
phenomena,  past  and  future,  which  must  result  from  such  relative 
positions.  The  next  striking  fact  of  this  kind  to  the  PrediCtion  of 
general  mind  is  the  prediction  of  eclipses,  absolutely  Eclipses. 
conclusive  as  it  is,  with  regard  to  the  accuracy  of  our  geometrical 
knowledge.  This  kind  of  prediction,  quite  apart  from  the  vague 
prophesying  of  ancient  times,  when  eclipses  occurred,  as  they  do 
now,  necessarily  from  the  planetary  orbits  being  all  closed  curves, 
and  which  men's  experience  told  them  must  return — began  in  the 
immortal  school  of  Alexandria  ;  and  its  degrees  of  precision,  to  the 
hour,  then  to  the  minute,  then  to  the  second,  faithfully  represents 
the  great  historical  phases  of  the  gradual  perfecting  of  celestial 
geometry.  It  is  this  which  will,  apart  from  all  other  considera- 
tions, for  ever  make  the  observation  of  eclipses  a  spectacle  as  inte- 
resting for  philosophers  as  for  the  public,  and  on  grounds  which 
the  spread  of  the  positive  spirit  will  render,  we  may  hope,  more 
and  more  analogous,  though  unequally  energetic. 

We  are  learning  to  make  more  use  of  this  class  of  phenomena, 
and  to  make  out  new  uses  from  them,  as  time  goes  on.  Independ- 
ently of  their  practical  utility  in  regard  to  the  great  problem  of  the 
longitudes,  they  have  been  found,  within  a  century,  very  important 
in  determining  with  more  exactitude  the  distance  of  the  sun  from 
our  earth.  Whether  it  be  an  eclipse  by  the  moon,  or  the  transit  of 
Yenus  or  Mercury,  the  difference  in  duration  of  the 
phenomenon,  observed  in  different  parts  of  the  earth, 
will  furnish  the  relative  parallax  of  that  body  and  the  sun,  and  con- 
sequently the  distance  of  the  sun  itself.  Some  bodies  are  more  fit 
than  others  for  this  experiment,  certain  conditions  being  necessary, 
which  are  not  common  to  all.  Of  the  three  known  bodies  which 
can  pass  between  us  and  the  sun,  two — the  Moon  and  Mercury — are 
excluded  by  these  conditions  ;  and  there  remains  only  Venus. 
Halley  taught  us  how  to  conduct  and  use  the  observation.  The 
parallax,  in  such  a  position,  offers  suitable  proportions,  being  nearly 
three  times  that  of  the  sun  ;  and  the  angular  velocity  is  small  enough 
to  allow  the  phenomenon  (lasting  from  six  to  eight  hours)  to  pre- 
sent differences  of  at  least  twenty  minutes  between  well-chosen  ob- 
servatories. I  have  specified  this  case,  on  account  of  its  extreme 
importance  to  the  whole  system  of  astronomical  science  ;  but  it 
would  be  quitting  our  object  and  plan  to  notice  any  other  secondary 
cases. 

I  must  remark  upon  one  very  striking  truth  which  becomes  ap- 

11 
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parent  during  the  pursuit  of  astronomical  science  ; — its  distinct  and 
ever-increasing  opposition  as  it  attains  a  higher  perfection  to  the 
theological  and  metaphysical  spirit.  Theological  philosophy  sup- 
poses everything  to  be  governed  by  will  ;  and  that  phenomena  are 
therefore  eminently  variable  and  irregular, — at  least  virtually.  The 
Positive  philosophy,  on  the  contrary,  conceives  of  them  as  subjected 
to  invariable  laws,  which  permit  us  to  predict  with  absolute  precision. 
The  radical  incompatibility  of  these  two  views  is  nowhere  more 
marked  than  in  regard  to  the  phenomena  of  the  heavens  ;  since,  in 
that  direction,  our  prevision  is  proved  to  be  perfect.  The  punctual 
arrival  of  comets  and  eclipses,  with  all  their  train  of  minute  in- 
cidents, exactly  foretold,  long  before,  by  the  aid  of  ascertained  laws, 
must  lead  the  common  mind  to  feel  that  such  events  must  be  free 
from  the  control  of  any  will,  which  could  not  be  will  if  it  was  thus 
subordinated  to  our  astronomical  decisions. 

The  three  laws  of  Kepler  form  the  foundation  of  the 
ceStûi^M*  higher  conception  to  which  we  are  next  to  pass  on  ;  the 
mechanical  theory  of  astronomical  phenomena.  By  this 
ulterior  study,  we  obtain  new  determinations  ;  but  a  more  important 
office  of  the  Mechanical  theory  is  to  perfect  celestial  geometry  it- 
self, by  giving  more  precision  to  its  theories,  and  establishing  a 
sublime  connection  among  all  the  parts  of  our  solar  system,  with- 
out exception.  The  laws  of  Kepler,  inestimable  as  they  are,  have 
come  to  be  regarded  as  a  sort  of  approximation, — supposing,  as 
they  do,  various  elements  to  be  constant,  while  they  are  subject  to 
more  or  less  alteration.  The  exact  knowledge  of  the  laws  of  these 
variations  constitutes  the  principal  astronomical  result  of  celestial 
mechanics,  independently  of  its  own  high  philosophical  importance. 

SECTION  II. 
DYNAMICAL  PHENOMENA. 

Gravitation, 

cbiractrrofiaws  The  laws  of  Motion,  more  difficult  to  discover  than 
of  Motion  those  of  extension,  and  later  in  being  discovered,  are 

quite  as  certain,  universal,  and  positive  in  character  :  and  of  course 
it  is  the  same  with  their  application.  Every  curvilinear  displacement 
of  any  kind  of  body, — of  a  star  as  well  as  a  cannon-ball, — may  be 
studied  under  the  two  points  of  view  which  are  equally  mathemat- 
ical :  geometrically,  in  determining  by  direct  observation  the  form 
of  the  trajectory  and  the  law  by  which  its  velocity  varies,  as  Kepler 
did  with  the  heavenly  bodies  ;  and  mechanically,  by  seeking  the  law 
of  motion  which  prevents  the  body  from  pursuing  its  natural  straight 
course,  and  which,  combined  with  its  actual  velocity,  makes  it 
describe  its  trajectory,  which  may  henceforth  be  known  à  priori. 
These  inquiries  are  evidently  equally  positive,  and  in  like  manner 
founded  upon  phenomena.  If  we  find  still  in  use  some  terms  which 
seem  to  relate  to  the  nature  and  cause  of  motion,  they  are  only 
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vestiges  of  a  mode  of  thinking  long  gone  by  ;  and  they  do  not  affect 
the  positive  character  of  the  research. 

The  two  motions  which  constitute  the  course  of  the  cannon-ball 
are  perfectly  known  to  us  beforehand  ;  but  we  have  not  the  geo- 
metrical knowledge  of  its  trajectory.  With  regard  to  the  star,  our 
knowledge  of  its  trajectory  compensates  exactly  for  the  difficulty  of 
our  preliminary  ignorance  about  its  elementary  motions.  If  the  law 
of  the  fall  of  weights  had  not  been  directly  established,  we  should 
have  learned  it,  indirectly,  but  no  less  surely,  from  the  observation 
of  the  curvilinear  motions  produced  by  weight. 

Celestial  Mechanics  was  then  founded  on  a  firm  basis, 
when  through  Kepler's  laws,  and  by  the  rules  of  rational  Their  Hlstory 
Dynamics,  discovery  was  made  of  the  law  of  direction  and  in  ten 
sity  of  the  force  which  must  act  upon  the  planet  to  divert  it  from 
the  tangent  which  it  would  naturally  describe.     This  fundamental 
law  once  discovered,  all  astronomical  researches  enter   into   the 
domain  of  Mechanics,  in  which  the  motions  of  bodies  are  calculated 
from  the  forces  which  impel  them.   This  was  the  course  philosophi- 
cally and  perseveringiy  pursued  by  Newton. 

It  does  not  detract  from  Newton's  merits  that  Kepler  had  some 
foresight  of  the  results  of  his  great  laws.  He  carried  their  dynam- 
ic interpretation  as  far  as  the  science  of  his  day  permitted  ;  and, 
seeking  for  what  could  not  yet  be  found,  he  wandered  off  among 
fantasies.  The  true  precursors  of  Newton,  as  founders  of  dynamics, 
were  Huyghens  and  Galileo, — especially  the  last  :  yet  history  tells 
of  no  such  succession  of  philosophical  efforts  as  in  the  case  of 
Kepler,  who,  after  constituting  celestial  geometry,  strove  to  pursue 
that  science  of  celestial  mechanics  which  was,  by  its  nature,  re- 
served for  a  future  generation.  As  the  means  were  wanting,  he 
failed  ;  but  the  example  is  not  the  less  remarkable. 

The  first  of  Kepler's  laws  proves  that  the  accelerating  force  of 
each  planet  is  constantly  directed  toward  the  sun.  The  accel- 
erating force,  however  great  it  may  be  supposed,  does  not  at  all 
affect  the  magnitude  of  the  area  which  would  be  described  in  a 
given  time  by  the  vector  radius  of  the  planet,  in  virtue  of  its  velo- 
city, if  its  direction  passes  exactly  through  the  sun,  while  it  would 
inevitably  change  it  on  any  other  supposition.  Thus,  the  perma- 
nence of  this  area, — the  first  general  datum  of  observation, — dis- 
closes the  law  of  direction.  The  great  difficulty  of  the  problem, 
gloriously  solved  by  Newton,  lies  in  the  discovery,  by  means  of 
Kepler's  other  two  theorems,  of  the  law  of  the  intensity  of  this 
action,  which  we  speak  of  as  exercised  by  the  sun  on  the  planets. 

When  Newton  began  to  work  on  this  conception,  he  took  Kepler's 
third  law  as  his  basis,  supposing  the  orbits,  as  he  might  do  for  such 
a  purpose,  to  be  circular  and  uniform.  The  solar  action,  equal,  and 
opposed  to  the  centrifugal  force  of  the  planet,  thus  became  neces- 
sarily constant  at  the  different  points  of  the  orbit,  and  could  not 
vary  but  in  passing  from  one  planet  to  another.  This  variation  U>- 
twium  one  planet  and  another  was  provided  tor  by  the  theorems  of 
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Huyghens  relating  to  the  centrifugal  force  in  the  circle.  This  force 
being  in  proportion  to  the  relation  between  the  radius  of  the  orbit 
and  the  square  of  the  periodic  time,  must  vary  from  one  star  to  an- 
other inversely  to  the  square  of  its  distance  from  the  sun,  in  virtue 
of  the  permanence  which  Kepler  showed  to  exist  of  the  relation 
between  the  cube  of  this  distance  and  this  same  square  of  the 
periodic  time,  for  all  the  planets.  It  was  this  mathematical  consid- 
eration which  put  Newton  in  the  way  of  his  great  discovery,  and 
not  any  metaphysical  reasonings,  such  as  prevailed  before  it,  and 
which  probably  never  entered  his  mind,  one  way  or  another. 

There  remained  the  difficulty  of  explaining  how  this  law  of  the 
variation  of  the  solar  art  ion  agreed  with  the  geometrical  nature  of 
the  orbits,  as  exhibited  by  Kepler.  The  elliptical  orbit  presented 
two  remarkable  points, — the  aphelion  and  the  perihelion,  in  which 
the  centrifugal  force  was  directly  opposed  to  the  action  of  the 
sun,  and  consequently  equal  to  it  ;  and  the  change  in  this  action 
there  must  be  at  the  same  time  more  marked.  The  curve  of  the 
orbit  was  evidently  identical  at  these  two  points  ;  the  action  then 
had  simply  to  be  measured,  according  to  Huyghens1  theorems,  by 
the  square  of  the  correspond ing  velocity.  Thence,  it  was  easily 
deduced,  from  Kepler's  first  law,  that  the  decrease  of  the  solar 
action,  from  the  perihelion  to  the  aphelion,  must  be  inversely  to  the 
square  of  the  distance.  Here  was  a  full  confirmation  of  the  law 
which  related  to  the  different  planets  by  an  exact  comparison  be- 
tween the  two  principal  positions  of  each  of  them.  Still,  however, 
the  elliptical  motion  had  not  been  considered.  Any  other  curve 
would,  thus  far,  have  served  as  well  as  the  ellipse,  provided  its  two 
extremities  had  shown  an  equal  curvature.  The  remaining  portion 
of  the  demonstration, — the  measurement  of  the  solar  action  through- 
out the  extent  of  the  orbit, — is  to  be  obtained  only  by  transcen- 
dental analysis.  The  process  is  necessary  for  carrying  on  the  com- 
parison of  the  solar  action  and  the  centrifugal  force  ;  and  the  theory 
of  the  curvature  of  the  ellipse  is  required.  Huyghens  made  a  near 
approach  to  the  principle  of  this  great  process  ;  but  it  could  not  be 
completed  without  the  aid  of  the  differential  analysis,  of  which  Newton 
was  the  inventor,  as  well  as  Leibnitz.  By  the  aid  of  this  analysis, 
the  force  of  the  solar  action  in  all  parts  of  the  orbit  is  easily  esti- 
Newton's  demon-  mated,  in  various  ways  ;  and  it  is  found  to  vary  inversely 
stratiou.  to  the  square  of  the  distance,  and  that  it  is  independent 

of  the  direction.  Furthermore,  the  same  method  shows,  in  accord- 
ance with  Kepler's  third  law,  that  the  action  varies  in  proportion 
to  distance  alone  :  so  that  the  sun  acts  upon  all  the  planets  alike, 
whatever  may  be  their  dimensions,  their  distance  only  being  the 
circumstance  to  be  considered.  Thus  Newton  completed  his  dem- 
onstration of  the  fundamental  law  that  the  solar  action  is,  in  every 
case,  proportionate,  at  the  same  distance,  to  the  mass  of  the  planet  ; 
in  the  same  way  that,  by  the  identity  of  the  fall  of  all  terrestrial 
bodies  in  a  vacuum,  or  by  the  precise  coincidence  of  their  oscilla- 
tions, proof  had  already  been  obtained  of  the  proportion  between 
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their  weight  and  their  masses.  We  thus  see  how  the  three  laws 
of  Kepler  have  concurred  in  establishing,  according  to  the  rules  of 
rational  mechanics,  this  fundamental  law  of  nature.  The  first  shows 
the  tendency  of  all  the  planets  toward  the  sun  ;  the  second  shows 
that  this  tendency,  the  same  in  every  direction,  changes  with  the 
distance  from  the  sun,  inversely  to  its  square  ;  and  the  third  teaches 
that  this  action  is  always  simply  proportionate,  the  distance  being 
equal,  to  the  mass  of  each  planet.  In  accordance  with  the  laws  of 
Kepler,  which  relate  to  the  whole  interior  of  our  system,  the  same 
theory  applies  to  the  connection  between  the  satellites  and  their 
planets. 

Newton  thought  it  necessary  to  complete  his  demonstration  by 
presenting  it  in  an  inverse  manner  ;  that  is,  by  determining  à  priori 
the  planetary  motions  which  must  result  from  such  a  dynamic  law. 
The  process  brought  him  back,  as  it  must  do,  to  Kepler's  laws. 
Besides  furnishing  some  means  of  simplifying  the  study  of  these 
motions,  this  labor  proved  that,  whereas,  by  Kepler's  laws,  the  orbit 
might  have  had  more  figures  than  one,  the  ellipse  was  the  only  one 
possible  under  the  Newtonian  law. 

It  was  once  a  great  perplexity  to  some  people,  which  old  difficultyex. 
others  could  not  satisfactorily  explain,  that  when  the  Pained, 
planet  is  travelling  toward  its  aphelion  we  can  not  say  that  it  tends 
toward  the  sun.  But  the  difficulty  arose  out  of  the  use  of  inap- 
propriate language.  The  question  is,  not  whether  the  planet  is 
nearer  to  the  sun  than  it  lately  was,  but  whether  it  is  nearer  than 
it  would  have  been  without  the  force  that  sends  it  forward.  It  is 
always  tending  toward  the  sun  to  the  utmost  that  is  allowed  by  the 
other  force  to  which  it  is  subjected.  The'  orbit  is  always  concave 
toward  the  sun  ;  and  it  would  evidently  have  been  insurmountable 
if  the  trajectory  could  have  been  convex.  In  the  same  way,  when 
a  bomb  ascends,  its  weight  is  not  suspended  or  reversed  :  it  always 
tends  toward  the  earth,  and  is,  in  fact,  falling  toward  it  more 
rapidly  every  moment,  even  if  ascending,  because  it  is  every  mo- 
ment farther  below  the  point  at  which  it  would  have  been  but  for 
the  action  of  the  earth  upon  it  ;  and  its  trajectory  is  always  concave 
to  the  ground. 

I  have  thus  far  carefully  avoided  giving  any  name  to  T(.rm  Attractwn 
the  tendency  of  the  planets  toward  the  sun,  and  of  the  inadmissible, 
satellites  toward  the  planets.  To  call  it  attraction  would  be  mis- 
leading ;  and  we,  in  truth,  can  know  nothing  of  its  nature.  All 
that  we  know  is  that  these  bodies  are  connected,  and  that  their 
effect  upon  each  other  is  mathematically  calculable.  It  is  by  quite 
another  property  of  Newton's  great  discovery  that  this  effect  is  ex- 
plained, in  the  true  sense  of  the  word, — that  is,  comprehended 
from  its  conformity  with  the  ordinary  phenomena  which  gravity  con- 
tinually produces  on  the  surface  of  our  globe.  Let  us  now  see  what 
this  property  of  the  discovery  is. 

We  owe  a  great  deal  to  the  moon.  If  the  earth  had  no  satellite, 
we  might  calculate  the  celestial  motions  by  the  rules  of  dynamics, 
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but  we  could  not  connect  them  with  those  which  are  under  our  im- 
mediate observation.  It  is  the  moon  which  affords  this  connection 
by  enabling  us  to  establish  the  identity  of  its  tendency  toward  the 
earth  with  weight,  properly  so  called  :  and  from  this  knowledge, 
we  have  risen  to  the  view  that  the  mutual  action  of  the  heavenly 
bodies  is  nothing  else  than  weight  properly  generalized  :  or,  putting 
it  the  other  way,  that  weight  is  only  a  particular  case  of  the  gen- 
eral action."  The  case  of  the  moon  is  susceptible  of  the  most  pre- 
cise testing.  The  data  are  known;  and  by  dynamical  analysis, 
the  intensity  of  the  action  of  the  earth  upon  the  moon  is  exactly 
ascertainable.  We  have  only  to  suppose  the  moon  close  to  the 
earth,  with  the  due  increase  of  this  intensity,  inversely  to  the  square 
of  the  distance,  and  compare  it  with  the  intensity  of  weight  on  the 
earth,  as  manifest  to  us  by  the  fall  of  bodies,  or  by  the  pendulum. 
A  coincidence  between  the  two  amounts  to  proof;  and  we  have,  in 
fact,  mathematical  demonstration  of  it.  It  was  in  pursuing  this 
method  of  proof  that  Newton  evinced  that  philosophical  severity 
which  we  find  so  interesting  in  the  anecdote  of  his  long  delay,  be- 
cause he  could  not  establish  the  coincidence,  while  confident  that 
he  had  discovered  the  fact.  He  failed  for  want  of  an  accurate 
measurement  of  a  degree  on  the  earth's  surface  ;  and  he  put  aside 
this  important  part  of  his  great  conception  till  Picard's  measure- 
ment of  the  earth  enabled  him  to  establish  his  demonstration. 
Extent  nf  ,h„  The  identity  of  weight  and  the  moon's  tendency 
démonstration,  toward  the  earth  places  the  whole  of  celestial  mechan- 
ics in  a  new  light.  It  shows  us  the  motions  of  the  stars  as  exactly 
like  that  of  projectiles  which  we  have  under  our  immediate  obser- 
vation. If  we  could  start  our  projectiles  with  a  sufficient  and  con- 
tinuous force,  we  should,  except  for  the  resistance  of  the  air,  find 
them  the  models  of  the  planetary  system  :  or,  in  other  words,  as- 
tronomy has  become  to  us  an  artillery  problem,  simplified  by  the 
absence  of  a  resisting  medium,  but  complicated  by  the  variety  and 
plurality  of  weights. — If  our  observation  of  weight  on  our  globe 
has  helped  us  to  a  knowledge  of  planetary  relations,  our  celestial 
observations  have  in  turn  taught  us  the  law  of  the  variation  of 
weight,  imperceptible  in  terrestrial  phenomena.  Men  had  always 
conceived  weight  to  be  an  inalterable  property  of  bodies,  finding 
that  no  metamorphosis, — not  even  from  life  to  death, — made  any 
change  in  the  weight  of  a  body,  while  it  remained  entire.  This 
was  the  one  particular  in  which  men  might  suppose  they  had  found 
the  Absolute.  In  a  moment,  the  Newtonian  demonstration  over- 
threw this  fast-rooted  notion,  and  showed  that  weight  was  a  relative 
quality, — not  under  the  circumstances  in  which  it  had  hitherto  been 
observed,  but  under  the  new  one, — the  position  of  the  observed 
body  in  the  system, — its  distance  from  the  centre  of  the  earth. 
The  human  mind  could  hardly  have  sought  out  this  fact  directly  : 
but,  once  revealed  in  the  course  of  astronomical  study,  the  verifica- 
tion easily  followed  ;  and  experiments  on  our  own  globe,  in  the 
vertical  direction,  and  yet  more  in  the  horizontal,  have  established 
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the  reality  of  the  law,  by  experiments  too  delicate,  from  the  neces- 
sity of  the  case,  to  be  appreciable,  if  we  had  not  known  beforehand 
what  differences  must  be  found  to  exist. 

It  is  to  express  briefly  the  identity  between  weight 
and  the  accelerating  force  of  the  planets  that  the  t?,Zm  unS» 
happy  term  Gravitation  has  been  devised.  This  term  tlo,mble- 
has  every  merit.  It  expresses  a  simple  fact,  without  any  reference 
to  the  nature  or  cause  of  this  universal  action.  It  affords  the  only 
explanation  which  positive  science  admits  ;  that  is,  the  connection 
between  certain  less  known  facts  and  other  better  known  facts. 
Since  the  creation  of  this  term,  there  has  been  no  excuse  for  the 
continued  use  of  the  word  attraction.  It  is  desirable  to  avoid 
pedantry  in  language  ;  but  it  is  of  high  importance  to  preserve 
pure  the  positive  character  of  so  fundamental  a  conception  as 
this,  by  using  a  term  which  expresses  exactly  what  we  know,  and 
dismissing  one  which  assumes  what  is  purely  fanciful,  and  wholly 
incorrect.  Attraction  is  a  drawing'  toward.  Now,  when  we  draw 
anything  toward  us,  the  distance  is  of  no  importance  :  the  same 
force  draws  the  same  body  with  equal  ease  three  feet  or  thirty  feet, 
which  is  directly  contradictory  to  the  facts  of  gravitation.  Our 
business  is  with  the  fact  of  the  action,  and  not  at  all  with  its  nature. 
It  was  the  use  of  this  metaphysical  term,  it  now  appears,  which 
occasioned  the  opposition  that  the  Newtonian  theory  encountered 
so  long,  and  especially  in  France.  Descartes  had,  by  laborious  ef- 
forts, banished  the  notions  of  occult  qualities,  which  he  perceived 
to  be  so  fatal  to  science  ;  and  in  this  theory  of  attraction,  his  fol- 
lowers saw  a  falling  back  into  the  old  metaphysical  delusions. 
We  perceive  this  in  the  writings  of  John  Bernouilli  and  Fontenelle  : 
and  it  appears  that  the  clear  and  positive  scientific  intellect  of 
France  did  good  service  in  stripping  off  from  the  sublime  discovery 
of  Newton  the  metaphysical  appearance  which  obscured  its  reality 
for  a  time. 

One  more  consideration  remains  to  be  adverted  to.  Gravitltion  is 
We  have  regarded  the  heavenly  bodies  thus  far  as  that  of  moie 
points,  without  reference  to  their  forms  and  dimensions. 
But  as  it  is  proved  that  the  intensity  of  the  action  of  the  sun  on  the 
planets,  and  of  the  planets  on  their  satellites,  is  proportioned  to  the 
mass  of  the  body  acted  upon,  it  is  clear  that  the  force  operates 
directly  only  on  molecules,  which  are  all  independently  affected  by 
it  ;  and  equally,  their  distance  being  the  same.  The  gravitation 
of  molecules  is  therefore  the  only  real  one  ;  and  that  of  masses  is 
«imply  its  mathematical  result.  In  the  mathematical  study  of  mo- 
tions, however,  it  is  necessary  to  have  a  conception  of  a  single 
force,  instead  of  such  an  infinity  of  elementary  actions  :  and  hence 
arises  that  preliminary  part  of  celestial  mechanics  which  consists 
in  compounding  in  one  result  all  the  mutual  gravitation  of  the 
molecules  of  two  stars.  Newton  founded  this  portion,  with  all  the 
rest;  and  the  two  theorems  which  he  established  for  the  purpose 
still  remain  the  commonest  expression  of  this  important   theory. 
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He  proved  that  if  the  stars  were  truly  spherical,  and  their  strata 
were  homogeneous,  the  gravitation  of  their  particles  would  be  so 
balanced  that  the  bodies  might  be  treated  as  points,  in  the  study 
of  their  motions  of  translation.  But  the  irregularity  of  their  formsy 
however  slight,  must  be  considered  in  the  theory  of  their  rotationsy 
to  which  these  theorems  cease  to  be  applicable.  For  any  other 
form  than  the  sphere,  the  problem  becomes  very  complicated  ;  and 
the  analytical  difficulties  can  be  surmounted  only  by  approximation, 
notwithstanding  all  the  perfections  introduced  into  the  theory  in 
recent  times.  And  unless  we  could  also  learn  what  is  the  law  of 
density  in  the  interior  of  the  stars, — a  kind  of  knowledge  which 
seems  to  be  for  ever  beyond  our  reach, — we  can  not  attain  a  per- 
fect solution. 

i,rycr:iV.       The  fondamental  law  of  Rational  Mechanics,  which 
ir,ti"1  declares  the  necessary  equality  of  action  and  reaction, 

shows  that  gravitation  must  be  mutual, — that  the  sun  must  tend 
toward  the  planets,  and  the  planets  toward  their  satellites.  The 
extreme  inequality  of  the  masses  renders  the  ascertainment  of  the 
inverse  gravitation  extremely  difficult  ;  yet  its  reality  is  established 
by  various  secondary  phenomena.  The  gravitation  of  the  planets 
toward  each  other  is  a  necessary  part  of  the  whole  conception  ;  but 
it  was  not  mathematically  demonstrated  till  Newton's  successors 
deduced  from  it  an  exact  explanation  of  the  perturbations  ob- 
served in  the  principal  motions  of  the  planets.  Their  labors  have 
established  secondary  gravitation  as  positively  as  the  primary. 

Thus  has  every  kind  of  proof  concurred  to  establish  that  great 
fundamental  law  which  is  the  noblest  result  of  our  aggregate 
studies  of  nature.  All  the  molecules  of  our  system  gravitate  toward 
each  other,  in  proportion  to  their  masses,  and  inversely  to  the 
squares  of  their  distances. 

Domain  of  the  I  dare  not?  as  many  do,  confidently  extend  the  ap- 
liUV  plication  of  this  law  to  the  entire  universe.      There 

can  be  no  objection  to  entertaining  it  analogically  till  we  obtain 
some  knowledge  of  the  mechanism  of  the  sidereal  heavens  ;  but  we 
must  remember  that  we  have  not  yet  that  knowledge,  and  that 
we  can  not  promise  ourselves  that  we  ever  shall.  Without  the 
phenomena  of  our  own  system,  the  theory  of  its  motions  would  be 
only  an  intellectual  exercise  and  sport  :  there  can  be  no  positive 
science  apart  from  phenomena,  and  of  the  phenomena  of  the  uni- 
verse beyond  our  own  system  we  are  not  in  scientific  possession.* 
It  must  be  understood  that  I  advocate  simply  a  suspension  of  judg- 
ment where  there  is  no  ground  for  either  affirmation  or  denial.  I 
merely  desire  to  keep  in  view  that  all  our  positive  knowledge  is 
relative  ;  and,  in  my  dread  of  our  resting  in  notions  of  any  tiling- 
absolute,  I  would  venture  to  say  that  I  can  conceive  of  such  a  thing 

*  M.  Comte  omits  here  all  notice  of  such  positive  applications  as  we  are  able  to  make- 
in  SMereal  astronomy.  He  takes  no  notice  of  the  fact  that  the  motion  of  the  multiple- 
stars  in  elliptical  orbits,  anrl  in  accordance  with  Kepler's  law  of  the  velocities,  demon- 
strates the  existence  of  a  law  of  force,  according  to  the  inverse  square  of  the  distance- 
—J.  P.  N. 
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as  even  our  theory  of  gravitation  being  hereafter  superseded.  I  do 
not  think  it  probable  ;  and  the  fact  will  ever  remain  that  it  answers 
completely  to  our  present  needs.  It  sustains  us,  up  to  the  last  point 
of  precision  that  we  can  attain.  If  a  future  generation  should  reach 
a  greater,  and  feel,  in  consequence,  a  need  to  construct  a  new  law  of 
gravitation,  it  will  be  as  true  as  it  now  is  that  the  Newtonian  theory 
is,  in  the  midst  of  inevitable  variations,  stable  enough  to  give  steadi- 
ness and  confidence  to  our  understandings.  It  will  appear  hereaf- 
ter how  inestimable  this  theory  is  in  the  interpretation  of  the  phe- 
nomena of  the  interior  of  our  system.  We  already  see  how  much  we 
owe  to  it,  apart  from  all  specific  knowledge  which  it  has  given  us,  in 
the  advancement  of  our  philosophical  progress,  and  of  the  general 
education  of  human  reason.  Descartes  could  not  rise  to  a  mechanical 
conception  of  general  phenomena  without  occupying  himself  with  a 
baseless  hypothesis  about  their  mode  of  production.  This  was,, 
doubtless,  a  necessary  process  of  transition  from  the  old  notions  of 
the  absolute  to  the  positive  view  ;  but  too  long  a  continuance  in 
this  stage  would  have  seriously  impeded  human  progress.  The 
Newtonian  discovery  set  us  forward  in  the  true  positive  direction. 
It  retains  Descartes'  fundamental  idea  of  a  Mechanism,  but  casts 
aside  all  inquiry  into  its  origin  and  mode  of  production.  It  shows 
practically  how,  without  attempting  to  penetrate  into  the  essence 
of  phenomena,  we  may  connect  and  assimilate  them,  so  as  to  attain, 
with  precision  and  certainty,  the  true  end  of  our  studies, — that 
exact  prevision  of  events  which  à-priori  conceptions  are  neces- 
sarily unable  to  supply. 


CHAPTER  IV. 

CELESTIAL  STATICS. 

Kepler's  laws  connected  celestial  phenomena  to  a  cer-  consummation 
tain  degree,  before  Newton's  theory  was  propounded  :  (,y  Newton, 
but  they  left  this  imperfection, — that  phenomena  which  ranked 
under  two  of  these  laws  had  no  necessary  connection  with  each 
other.  Newton  brought  under  one  head  all  the  three  classes  of 
general  facts,  uniting  them  in  one  more  general  still  ;  and  since 
that  time  we  have  been  able  to  perceive  exactly  the  relation  be- 
tween any  two  of  the  phenomena  which  are  all  connected  with  the 
common  theory.  As  far  as  we  can  see,  there  is  nothing  more  ta 
gain  in  this  direction. 

We  have  seen  what  this  great  conception  is  in  itself.     We  have 
now  to  observe  its  application  to  the  mathematical  explanation  of 
celestial  phenomena,  and  the  perfecting  of  their  study.     For  this 
purpose,  we  will  recur  to  our  former  division  of  sub-  St  ,„,,,,   , 
jjcts,  and  contemplate  the  phenomena  of  planets  as  irions 
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immoveable  first,  and  of  planets  in  motion  afterward;   the  statical 
phenomena  first,  and  the  dynamical  afterward. 

To  know  the  mutual  gravitation  of  the  heavenly  bodies,  we  mnst 
know  their  masses.  Such  knowledge  onoe  appeared  inaccessible 
from  its  very  nature  ;  but  the  Newtonian  theory  has  put  it  within 
our  power,  and  furnished  us  with  a  wholly  new  set  of  ideas  about 
these  bodies.     There  arc  three  ways  in  which  the  inquiry  has  been 

prosecuted,  all  differing  from  each  other,  both  in  gene- 
iryinto      rality  and   in  simplicity.     The  first  method,  the   most 

general,  the  only  one  in  fact  which  18  applicable  to  all 
cases,  is  the  most  difficult.  It  consists  in  analyzing  the  special 
share  of  each  body  in  the  perturbations  observed  in  the  principal 
motions  of  another, — both  of  translation  and  rotation.  Here  two 
elements  are  concerned, — the  distance,  and  the  mass  of  the  star  in 
question.  The  iiist  is  well  known,  the  other  is  not  :  and  only  an 
approximate  determination  is  possible.  It  is  difficult  to  apportion 
the  shares  in  the  action  :  and  geometers  place  little  dependence  on 
the  computation  of  masses  obtained  by  this  method,  in  comparison 
with  that  obtained  by  cither  of  the  others. 

Ncar.-st  in  generality  to   this  first  method  is  that 

which  Newton  employed  with  regard  to  planets  that 
had  a  satellite  ;  that  of  comparing  the  motion  of  the  satellite  round 
the  planet  with  that  of  the  planet  round  the  sun.  The  law  which 
determines  the  action  by  the  distance  being  compared,  in  its  re* 
suits,  in  the  two  cases,  gives  the  relation  of  the  masses  of  the  sun 
and  the  planet.  The  mass  of  Jupiter,  determined  by  Newton  in 
this  way.  has  undergone  Utile  change  of  statement  by  methods  since 
employed  ;  and  what  difference  there  is  is  almost  wholly  owing  to 
the  data  of  the  process  being  now  better  known. 

The  third  method  is  the  most  direct  and  simple  of 

all  ;  but  it  is  the  most  restricted,  as  it  is  necessarily 
confined  to  the  planet  inhabited  by  the  observer.  It  consists  in 
estimating  the  relative  masses  by  the  comparison  of  the  weights 
which  they  produce.  If  we  knew  the  mass  of  any  planet,  we  should 
know  what  would  be  the  weight  of  things  on  its  surface,  or  at  a 
given  distance  ;  and  reciprocally,  the  weight  being  known,  we  are 
able  to  estimate  the  mass.  With  the  pendulum  we  have  measured 
terrestrial  weight  with  absolute  precision  ;  and,  diminishing  it,  in- 
versely to  the  square  of  the  distance,  we  shall  know  its  value  at  the 
distance  of  the  sun.  We  have  then  only  to  compare  it  with  the 
amount,  before  well  known,  which  expresses  the  sun's  action  upon 
the  earth,  to  find  immediately  the  relation  of  the  mass  of  the  earth 
to  that  of  the  sun.  With  regard  to  every  other  planet,  on  the  con- 
trary, it  must  be  the  estimate  of  its  mass  which  would  yield  that  of 
its  corresponding  gravity.  All  these  methods  being  practicable  in 
the  case  of  the  earth,  its  mass,  in  comparison  with  that  of  the  sun, 
must  be  considered  the  best  known  of  all  within  our  system.  The 
mass  of  the  moon,  and  that  of  Jupiter,  are  now  estimated  almost  as 
perfectly  ;  and  those  of  Saturn  and  Uranus  come  next.     We  are 
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less  sure  about  the  other  three  which  have  been  calculated — Mer- 
cury, Venus,  and  Mars  ;  though  the  uncertainty  about  them  can 
not  be  very  great.  Of  the  telescopic  planets  and  the  comets  we 
know  scarcely  anything,  owing  to  their  extreme  smallness,  which 
precludes  their  exerting  any  sensible  influence  on  perturbations. 
Comets  pass,  during  their  prodigious  course,  near  very  small  stars, 
such  as  the  satellites  of  Jupiter  and  Saturn,  without  producing  any 
perceptible  derangement.  As  for  the  satellites,  we  have  no  knowl- 
edge except  of  the  moon,  and  approximately,  of  those  of  Jupiter. 
No  comparison  of  results  has  as  yet  exhibited  any  harmony  what- 
ever between  them.  The  only  essential  circumstance  which  they 
present  is  the  vast  superiority  of  the  size  of  the  sun  to  the 
whole  contents  of  the  system.  Those  entire  contents,  if  thrown 
together,  would  scarcely  amount  to  a  thousandth  part  of  the  mass 
of  the  sun.  Looking  abroad  from  the  sun,  we  see  alternating,  with- 
out any  visible  order,  here  decreasing,  there  increasing  masses. 
We  might  have  supposed,  à  priori,  as  Kepler  did,  that  the  masses 
were  regularly  connected  with  the  volumes  (which  are  themselves 
irregular,  however),  so  that  the  mean  densities  should  be  continu- 
ally less  in  mathematical  proportion  to  their  distances  from  the  sun. 
But,  independently  of  this  numerical  law,  which  is  never  exactly 
observed,  the  simple  fact  of  the  decrease  of  density  presents  some 
exceptions,  in  regard  to  Uranus,  among  others.  No  rational  ground 
can  be  assigned  for  this. 

SECTION  I. 
WEIGHT   OF   THE   EARTH* 

These  are  the  means  by  which  the  masses  of  the  weight  of  the 
bodies  of  our  system  are  ascertained.  The  remaining  earth- 
process  is  to  bring  them  into  relation  with  our  estimates  of  weight  by 
ascertaining  the  total  weight  of  the  earth.  Bouguer  was  the  first  who 
distinctly  perceived  the  possibility  of  such  an  estimate,  during  his 
scientific  expedition  to  Peru,  when  he  found  that  the  neighborhood 
of  vast  mountains  slightly  affected  the  direction  of  weight.  We  see 
how,  in  accordance  with  the  law  of  gravitation,  a  considerable  mass, 
regarded  as  condensed  in  its  centre  of  gravity,  may  affect  the  plumb- 
line,  however  slightly,  if  it  be  brought  close  enough,  subjecting  it  to 
a  secondary  gravitation,  which  aft'ords  data  for  a  comparison  be- 
tween the  action  of  the  earth  and  that  of  the  mountain.  By  this, 
some  estimate  may  be  formed  of  the  proportion  of  the  mountain  to 
the  globe.  In  the  time  of  Bouguer  science  was  not  advanced 
enough  to  admit  of  more  than  the  conception  of  how  the  thing 
could  be  done.  Half  a  century  later,  Maskelyne  observed  the 
mountain  Schehallion  in  Scotland,  and  found  that  it  occasioned  an 
alteration  in  the  natural  direction  of  weight  of  from  live  to  six  sec- 
onds; and  Hutton  deduced  from  this  that  the  weight  of  the  earth 
is  equal  to  four  and  a  half  times  that  of  a  similar  volume  of  distilled 
water  at  its  maximum  of  density.     Anything  like  exactness,  how- 
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ever,  is  out  of  the  question  while  there  must  be  so  much  uncertainty 
about  the  weight  of  the  mountain,  which  can  be  calculated  only 
from  its  volume. 

When  Coulumb  had  invented  his  Torsion  Balance,  intended  to 
measure  the  smallest  forces,  Cavendish  saw  how  the  earth  might  be 
weighed  by  comparing  it,  by  means  of  this  balance,  with  artificial 
masses  which  might  be  computed.  By  his  immortal  experiment,  he 
discovered  the  mean  density  of  our  globe  to  be  five  and  a  half  times 
equal  to  that  of  water  ;  whence  we  can,  if  we  think  proper,  deduce 
the  weight  of  the  earth  in  cwts.  and  tons. — We  thus  obtain,  among 
other  advantages,  some  insight  into  the  constitution  of  our  globe, 
which  by  its  positivity,  puts  to  flight  many  fanciful  notions.  The 
density  of  the  parts  near  the  surface  is  so  far  below  the  average — 
water  occupying  much  space,  for  instance — that  the  density  nearer 
the  centre  must  be  much  above  the  average.  This  is  in  accordance 
with  the  indications  of  Celestial  Mechanics  ;  and  it  furnishes  us 
with  one  condition  of  the  interior  of  the  globe.  There  can  be  no 
void  there.  What  there  is  we  know  not,  further  than  that  it  must 
be  something  consistent  with  the  condition  of  superior  density. 

SECTION  II. 
FORM  OF  THE  PLANETS. 

Form  of  the         The  next  great  statical  inquiry  relates  to  the  form  ot 
phmets.  the  heavenly  bodies,  as  deduced  from  the  theory  of  their 

equilibrium. 

Geometers  suppose  the  planetary  bodies  to  have  been  originally 
fluid,  because  their  equilibrium  can  thus  consist  with  only  one  form  ; 
w^hereas,  if  they  had  been  always  solid,  as  our  earth  is  now,  their 
equilibrium  might  have  been  compatible  with  any  form  whatever. 
Several  phenomena  indicate  this  supposition,  and  it  agrees  remark- 
bly  with  the  whole  of  our  direct  observations. 

If  the  planets  had  no  motion  of  rotation,  their  being  perfectly 
spherical  would  accord  with  the  equilibrium  of  their  molecules  : 
but  the  centrifugal  force  engendered  by  the  rotation  must  necessa- 
Difiicuity  of  the  T^J  modify  the  primitive  form,  by  altering,  more  or 
inquiry.  ieSs,  the  direction,  or  the  intensity  of  weight,  properly 

so  called.  Huyghens  established  this  with  regard  to  the  direction, 
and  Newton  with  regard  to  the  intensity.  We  thus  become  easily 
assured  of  the  general  fact  of  the  nearly  spherical  form  of  all  the 
planets,  and  of  their  being  slightly  flattened  at  the  poles  :  but, 
when  we  go  further,  and  attempt  to  estimate  their  forms  mathemat- 
ically, and  learn  the  precise  degree  of  the  flattening  at  the  poles, 
the  question  becomes  one  of  transcendental  analysis,  and  is  involved 
in  difficulty  which  can  never  be  entirely  surmounted.  The  inquiry 
involves  a  sort  of  vicious  circle,  which  does  not  admit  of  a  logical 
Geometrical  es-  issue.  In  order  to  form  an  equation  of  the  surface,  we 
tûn»te.  ought,  by  the  law  of  equilibrium  of  fluids,  to  know  the 

weight  of  the  molecules  concerned  ;  whereas,  by  the  law  of  grav 
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itation,  this  can  be  ascertained  only  through  the  knowledge  of  the 
form  of  the  planet,  and  even  of  the  mode  of  variation  of  its  interior 
density.  All  that  can  be  done  is  to  discover  whether  the  proposed 
form  fulfils  such  and  such  conditions.  Maclaurin  discovered  a  the- 
orem, highly  valued  by  geometers,  which  has  become  the  basis  of  all 
our  inquiries  on  this  subject,  and  which  shows  that  the  ellipsoid  of 
revolution  precisely  fulfils  the  conditions  of  equilibrium.  But  this 
supposes  the  structure  of  the  body  to  be  homogeneous  ;  which  it  is 
not,  in  any  case.  The  labors  of  geometers  have  however  brought 
within  very  narrow  limits  the  possible  variations  of  the  polar  flat- 
tening. The  result  with  regard  to  the  earth  is  that  the  mathemat- 
ical rule  perfectly  agrees  with  direct  observation. 

In  the  case  of  the  planets  we  have  another  resource  Estimate  from 
Their  flattening  affects  certain  phenomena  of  perturba-  perturbations, 
tion,  by  the  study  of  which  we  obtain  materials  for  an  estimate. 
Altogether,  the  calculations  and  measurements  agree  more  closely 
than  we  could  have  ventured  to  hope.  The  only  case  which  seems  to 
present  a  real  exception  is  that  of  Mars,  which,  by  its  magnitude, 
its  mass,  and  the  time  of  its  rotation,  should  be  little  more  flattened 
than  the  earth  ;  whereas,  if  the  observations  of  Herschel  are  exact, 
it  is  almost  as  much  so  as  Jupiter. — We  must  observe,  moreover, 
that  though,  as  Maclaurin  has  shown,  equilibrium  is  compatible 
with  the  ellipsoid  form,  this  form  is  not  to  be  supposed  the  only 
one  : — witness,  in  our  own  system,  the  rings  of  Saturn,  which  are  a 
remarkable  example  to  the  contrary  :  and  Laplace  has  demonstra- 
ted how  these  rings  could,  even  in  a  fluid  state,  be  in  equilibrium. 

The  most  useful  consequence  of  the  mathematical  _      _  f    . 
theory  of  the   planetary  forms  is  that  it   has  estab-  of  the  earth's 
lished  an  important  relation  between  the  value  of  the  form 
different  degrees  on  the  earth's  surface  and  the  intensity  of  the 
corresponding  gravity,  measured  by  the  length  of  the  seconds  pen- 
dulum in  different  latitudes.     We  can  thus,  with  great  ease  multi- 
ply our  indirect  observations  about  the  form  of  our  globe  ;  whereas 
the  geometrical  estimate  of  degrees  is  a  long  and  laborious  opera- 
tion, which  can  not  be  often  repeated  with  due  care.     But,  gene- 
rally speaking,  the  more  indirect  a  measurement  is,  cœteris  paribus, 
the  more  uncertain  it  is  :  and  there  remains  the  uncertainty  arising 
from  our  ignorance  of  the  law  of  interior  density  in  our  earth  ;  so 
that  our  chief  reliance  should  still  be  on  mathematical  measurement, 
conducted  with  due  care. 

An  interesting  question  belonging  to  the  hydrostatic  Hvdrostatic  the. 
theory  of  the  planetary  forms  is  of  the  conditions  of  ory  of  planetary 
stability  of  equilibrium  of  the  fluids  which  are  collected 
on  a  part  or  the  whole  of  the  surface  of  the  planets.  Laplace  shows 
this  stability  to  depend,  under  all  circumstances,  on  the  density  of 
the  fluid  being  less  than  the  mean  density  of  the  planet  ;  a  view 
established  with  regard  to  the  earth  by  Cavendish's  fine  experiment. 
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SECTION     III 
THE   TIDES. 

There  remains  the  question  of  the  tides — the  last  important 
inquiry  under  the  head  of  celestial  statics.  Under  the  astronomi- 
cal point  of  view,  this  is  evidently  a  statical  question — the  earth 
being,  in  that  view,  regarded  as  motionless  ;  and  it  is  not  less  a 
Question  of  the  statical  question  in  a  mathematical  view,  because  what 
tides-  we  are  looking  at  is  the  figure  of  the  ocean  during  peri- 

ods of  equilibrium,  without  thinking  of  the  motions  which  produced 
that  equilibrium.  Moreover,  this  inquiry  naturally  belongs  to  the 
study  of  the  planetary  forms. 

A  particular  interest  attaches  to  this  question,  from  its  being  the 
link  between  celestial  and  terrestrial  physics — the  celestial  expla- 
nation of  a  great  terrestrial  phenomenon.  Descartes  did  much  for 
us  in  establishing  this.  He  failed  to  explain  the  phenomenon  ;  but 
he  cast  aside  the  metaphysical  conceptions  which  had  prevailed 
before,  and  showed  that  there  was  a  connection  between  the  change 
of  the  tides  and  the  motions  of  the  moon  ;  and  this  cortainly  helped 
to  put  Newton  in  the  way  of  the  true  theory.  As  soon  as  it  was 
known  that  the  cause  of  the  tides  was  to  be  looked  for  in  the  sky, 
the  theory  of  gravitation  was  certain  to  afford  its  true  explanation. 
Newton,  therefore,  gave  out  the  simple  principle  that  the  unequal 
gravitation  of  the  different  parts  of  the  ocean  toward  any  one  of 
the  bodies  of  our  system,  and  particularly  toward  the  sun  and 
moon,  was  the  cause  of  the  tides  ;  and  Daniel  Bernouilli  afterward 
perfected  the  theory.  The  same  theory  answers  for  the  atmo- 
sphere ;  but  we  had  better  study  it  in  the  case  of  the  seas  alone  ; 
on  account  of  the  uncertainty  of  our  knowledge  of  the  vast  gaseous 
covering  of  our  globe,  whose  diffused  mass  almost  defies  precise 
observation. 

Theory  of  the  Suppose  the  earth  joined  to  any  heavenly  body  by  a 
tii1, ■-■  line  passing  through  the  earth's  centre.     It  is  clear 

that  the  point  of  the  earth's  surface  which  is  nearest  the  other  body 
will  gravitate  toward  it  more,  and  the  remoter  point  less,  than  the 
centre,  inversely  to  the  squares  of  their  respective  distances.  The 
first  point  tends  away  from  the  centre  :  and  the  centre  tends  away 
from  the  second  point  ;  and  in  each  case  the  fluid  surface  must  rise  ; 
and  in  nearly  the  same  degree  in  both  cases.  The  effect  must  di- 
minish in  proportion  to  the  distance  from  these  points  in  any  di- 
rection :  and  at  a  distance  of  ninety  degrees  it  ceases.  But  there 
the  level  of  the  waters  must  be  lowered  because  of  the  exhaustion 
in  that  place  caused  by  the  overflow  elsewhere.  And  here  enters 
a  new  consideration,  difficult  to  manage  : — the  changes  in  the  ter- 
restrial gravity  of  the  waters,  occasioned  by  their  changes  of  level. 
Thus  the  action  of  any  heavenly  body  causes  the  ocean  to  assume 
the  form  of  a  spheroid,  elongating  it  in  the  direction  of  that  body. 
Newton  calculated  the  chief  part  of  the  phenomenon  of  the  tides  on 
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the  supposition  of  an  ellipsoid  of  homogeneous  structure,  as  he  had 
done  in  estimating  the  effect  of  the  centrifugal  force  on  the  earth's 
figure,  substituting  for  the  centrifugal  force  the  difference  between 
the  gravitation  of  the  centre  of  the  globe  and  that  of  its  surface 
next  the  proposed  body.  After  that,  Maclaurin's  theorem  served 
Daniel  Bernouilli  for  a  basis  of  an  exact  theory  of  the  tides. 

Thus  far,  we  have  regarded  the  tides  only  as  if  they  were  a  fixed 
accumulation  of  waters  under  the  proposed  star.  This  is  the 
mathematical  basis  of  the  whole  question  ;  but  the  most  striking 
part  has  yet  to  be  considered — the  periodical  rise  and  fall.  It  is 
the  diurnal  motion  of  our  globe  which  causes  this  rise  and  fall,  by 
carrying  the  waters  successively  into  all  the  positions  in  which  the 
other  body  can  raise  or  depress  them.  Hence  arise  the  four  nearly 
equal  periodical  alternations,  when  the  two  greatest  elevations  take 
place  during  the  two  passages  of  the  heavenly  body  over  the  meri- 
dian of  the  place,  and  the  lower  levels  at  its  rising  and  setting  ; 
the  total  period  being  precisely  fixed  by  combining  the  terrestrial 
rotation  with  the  proper  daily  movement  of  the  heavenly  body. 
The  last  indispensable  element  of  the  question  is  the  valuation  of 
the  powers  of  the  different  heavenly  bodies.  This  calculation  is 
easily  made  from  the  difference  between  the  gravitation  of  the  cen- 
tre of  our  globe  and  that  of  the  extreme  points  of  its  surface  next 
the  observed  body.  Guided  by  the  law  of  gravitation,  we  can  de- 
termine which,  among  all  the  bodies  of  our  system,  are  those  which 
can  participate  in  the  phenomenon,  and  what  is  the  share  taken  by 
each.  We  thus  find  that  the  sun  by  its  immense  mass,  Influence  0r  the 
and  the  moon  by  its  proximity,  are  the  only  ones  which  8Un- 
produce  any  appreciable  tides  :  that  the  action  of  the 
moon  is  from  two  and  a  half  to  three  times  more  pow- 
erful than  that  of  the  sun  ;  and  that,  consequently,  when  they  act 
in  opposite  directions,  that  of  the  moon  prevails  ;  which  explains 
the  primary  observation  of  Descartes  about  the  coincidence  of  the 
tidal  period  with  the  lunar  day. 

Thus  far,  we  have  considered  only  the  effect  of  a  sin-  Composit0  in(]u. 
gle  heavenly  body  upon  the  tides  ;  that  is,  the  case  of  a  «■** 
simple  and  abstract  tide.  The  complication  is  very  great,  when 
the  action  of  two  such  bodies  has  to  be  considered.  But  the  re- 
sources of  science  are  sufficient  to  meet  this  case — even  deriving 
from  it  new  means  of  estimating  the  mass  of  the  sun  and  moon  ; — 
and  also  of  calculating  the  modifications  arising  out  of  the  various 
distances  of  the  earth  from  either  body  ;  and  again,  of  tracing  the 
changes  of  direction  caused  by  the  diurnal  movement  of  the  pro- 
posed body — whether  in  accordance  with  the  earth's  axis  of  rota- 
tion, or  parallel  with  the  equator,  which  makes  the  difference 
between  the  tides  of  our  equinoctial  and  solstitial  lunar  months. 
As  for  the  difference  of  the  phenomenon  in  various  climates,  the 
consideration  of  latitude  is  the  only  one  which  affords  much  result. 
At  the  poles,  there  can  of  course  be  no  other  tides  than  such  as  are 
caused  by  the  flux  and  reflux  of  waters  elsewhere,  as  the  earth  has 
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ko  rotation  there.  The  equator  must  exhibit  the  tides  at  their 
extremes,  not  only  on  account  of  the  diminished  gravitation  there, 
but  yet  more  on  account  of  the  more  complete  diversity  of  the  suc- 
cessive positions  occupied  by  the  waters  during  the  daily  rotation. 
Elsewhere  the  greatness  of  the  tide  may  vary  in  proportion  to  the 
force  of  the  rotation. 

Requisites  for  The  mathematical  theory  of  the  tides  accords  with 

exactitude  direct  observation  to  a  degree  which  is  really  wonder- 
ful, considering  how  many  hypotheses  geometers  must  have  recourse 
to,  to  make  the  questions  calculable  at  all,  and  how  many  inacces- 
sible data  would  be  required  to  make  an  estimate  thoroughly  logi- 
cal. It  would  not  even  be  enough  to  know  the  extent  and  form  of 
the  bed  of  the  ocean.  Something  beyond  that  in  difficulty  is  re- 
quired— the  true  law  of  density,  in  the  interior  of  the  earth,  as  with 
regard  to  the  figure  of  the  planets.  "We  ought  to  know,  too, 
whether  the  interior  strata  are  solid  or  fluid,  in  order  to  know 
whether  they  participate  in  tidal  phenomena,  and  whether  they 
therefore  modify  those  at  the  surface  or  not.  These  considerations 
show  the  soundness  of  the  advice  given  by  one  who  was  full  of  the 
true  mathematical  spirit,  consisting  above  all  in  the  relation  of  the 
concrete  to  the  abstract,  Daniel  Bernouilli,  who  recommended  ge- 
ometers "  not  to  urge  too  far  the  results  of  formulas,  for  fear  of 
drawing  conclusions  contrary  to  truth." 

The  comparison  between  mathematical  theory  and  direct  obser- 
vation has  never  been  carried  out  to  any  advantage — all  the  meas- 
urements having  been  taken  in  the  ports,  or  near  the  shore.  The 
tides  in  such  places  are  very  indirect  ;  and  they  can  not  properly 
represent  the  regular  tides  from  which  they  issue,  their  force  being 
chiefly  determined  by  the  form  of  the  soil — at  the  bottom  as  well 
as  on  the  surface — and  even  perhaps  affected  by  its  structure. 
These  are  incidents  which  can  not  enter  into  mathematical  esti- 
mates ;  and  to  them  we  must  doubtless  refer  the  vast  differences  in 
the  height  of  the  tides  at  the  same  time,  and  in  nearly  the  same 
place — as,  for  instance,  the  tides  of  Bristol  and  Liverpool,  of  Gran- 
ville and  Dieppe.  The  only  way  of  making  an  effectual  direct  ob- 
servation would  be  to  note  the  phenomena  of  the  tides  in  a  very 
small  island,  at  the  equator,  and  thirty  degrees  at  least  from  any 
continent,  for  such  a  course  of  years  as  would  allow  of  repeated 
record  of  variations  as  repeatedly  foreseen.  In  this  way,  and  in 
no  other,  might  the  mathematical  theory  of  the  tides  be  verified 
and  perfected. 

Whatever  may  be  the  uncertainty  with  regard  to  some  of  the 
data  of  this  great  theory,  it  has  that  conclusive  sanction, — the  ful- 
filment of  its  previsions  ; — a  fulfilment  so  exact  as  to  guide  our 
conduct  ;  and  this,  as  we  know,  is  the  true  end  of  all  science.  The 
principal  local  circumstances,  except  the  winds,  being  calculable, 
it  has  been  found  practicable  to  assign  for  each  port  the  mean 
height  of  the  tides  and  their  times  ;  and  thus  have  mathematical 
determinations  been  proved  to  be  sufficiently  conformable  to  reality, 
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and  a  class  of  phenomena  which,  a  century  ago,  were  regarded  as 
inexplicable,  have  been  referred  to  invariable  laws,  and  shown  to  be 
as  little  arbitrary  as  anything  else. 

Such  are  the  philosophical  characteristics  of  the  three  great 
questions  which  compose  the  statical  department  of  Celestial  Me- 
chanics. We  must  next  look  into  the  dynamical  apartment,  as 
represented  by  the  phenomena  of  our  system. 


CHAPTER  V. 

CELESTIAL  DYNAMICS. 

The  principal  motion  of  the  planets  is,  as  we  have  . 

seen,  determined  by  the  gravitation  of  each  of  them 
toward  the  focus  of  its  orbit.  The  regularity  of  this  movement  must 
be  impaired  by  the  mutual  gravitation  of  the  bodies  of  the  system. 
The  most  striking  of  those  derangements  were  observed  by  the 
School  of  Alexandria,  in  the  first  days  of  Mathematical  Astronomy  ; 
o«hers  have  been  observed,  in  proportion  as  our  knowledge  became 
more  precise  ;  and  now,  all  are  explained  with  such  completeness 
by  the  theory  of  gravitation,  that  the  smallest  perturbations  are 
known  before  they  are  observed.  This  is  the  last  possible  test  and 
triumph  of  the  Newtonian  system. 

There  are,  as  Lagrange  pointed  out,  two  principal  kinds  of  per- 
turbations, which  differ  as  much  in  their  mathematical  theory  as  in 
the  circumstances  which  constitute  them  ;  instantaneous  changes, 
from  shocks  or  explosions,  and  gradual  changes  or  perturbations, 
properly  so  called,  caused  by  secondary  gravitation, 

r       r.    .  J       , .  mi         £      a    i  •     j  T.  a    l  Instantaneous. 

requiring  time.     Ike  first  kind  may  never  kave  taken 
place  in  our  system  ;  but  it  is  necessary  to  consider  it,  not  only  be- 
cause it  is  of  possible  occurrence,  but  because  it  is  a  necessary 
preliminary  to  tbe  study  of  tke  other  kind, — the  gradual  perturba- 
tions being  treated  theoretically  as  a  series  of  little  shocks. 

The  first  case  is  easy  of  treatment.  No  collision  or  explosion 
would  affect  Kepler's  laws  :  and,  if  the  form  of  the  orbit  was  al- 
tered, the  accelerating  forces  would  remain  the  same  ;  and  thus, 
the  new  variation  once  understood,  our  calculations  might  proceed 
as  before.  Supposing  a  collision  between  two  planets,  or  the  break- 
age of  one  planet  into  several  fragments  by  an  internal  explosion  ; 
there  might  be  any  variations  whatever  in  the  astronomical  ele- 
ments of  their  elliptical  movement  ;  but  there  are  two  relations 
which  are  absolutely  unalterable,  and  which  might,  in  my  opinion, 
generally  enable  us  to  establish  the  reality  of  such  an  event  at  any 
period  whatever  :  these  are  the  essential  properties  of  the  continu 
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ous  motion  of  the  centre  of  gravity,  and  the  invariableness  of  the 
sum  of  the  areas, — both  resting  on  that  great  law  of  the  quality 
of  action  and  reaction  to  which  all  changes  must  conform.  From 
these  must  result  two  important  equations  between  the  masses,  the 
velocities,  and  the  positions  of  the  two  bodies,  or  the  two  frag- 
ments of  the  same  body,  considered  before  and  after  the  event. 
No  indication  at  present  leads  us  to  suppose  that  the  case  of  col- 
lision has  ever  occurred  in  our  system  ;  and  it  is  evident  that  such 
an  encounter,  though  Dot  mathematically  impossible,  would  be  very 
difficult.     But  it  is  for  otherwise  with  regard  to  explosions. 

The  little  planets  discovered  between  Mara  and  Jupiter  have 
mean  distances  and  periodic  times  so  nearly  identical,  that  Mr. 
Olbers  has  conjectured  that  they  once  formed  a  single  planet,  which 
had  exploded  into  fragments.  Lagrange  added  a  supposition,  from 
the  irregularity  of  their  form,  that  the  event  must  have  happened 
after  the  consolidation  of  the  primitive  planet.  When  their  mas- 
ses become  known,  I  think  this  conjecture  may  be  subjected  to 
mathematical  proof, — in  this  way.  By  calculating  the  positions  and 
successive  velocities  of  the  centre  of  gravity  of  the  system  of  these 
four  planets,  we  might,  if  they  had  such  an  origin,  retrace  the 
principal  motion  of  the  primitive  planet.  If  we  should  then  find 
this  centre  of  gravity  describing  an  ellipse  round  the  sun  as  a  focus, 
and  its  vector  radius  tracing  areas  proportioned  to  the  times,  this 
event  would  be  as  completely  established  as  any  fact  that  we  have 
not  witnessed.  We  have  not  yet  the  materials  for  such  a  test  ;  but 
it  is  interesting  to  see  how  celestial  mechanics  may  establish,  in  a 
positive  manner,  events  like  these  which  appear  to  have  left  no 
evidence  behind  them.  It  is  obvious  that  the  instantaneous  char- 
acter of  such  a  change  must  preclude  our  fixing  any  date  for  it, 
since  the  phenomena  would  be  precisely  the  same,  whether  the  ex- 
plosion were  recent  or  long  ago.  It  is  otherwise  with  regard  to 
perturbations,  properly  so  called. 

Lagrange  believed  that  these  explosions  had  been  frequent  in 
our  system,  and  that  this  was  the  true  explanation  of  comets,  judg- 
ing from  the  greatness  of  their  eccentricity  and  inclination,  and 
the  smallness  of  their  masses.  We  have  only  to  conceive  that  a 
planet  may  have  burst  into  two  very  unequal  fragments,  the  larger 
of  which  would  proceed  pretty  nearly  as  before,  while  the  smaller 
must  describe  a  very  long  ellipse,  much  inclined  to  the  ecliptic. 
Lagrange  showed  that  the  amount  of  impulsion  necessary  for  this 
change  is  not  great  ;  and  that  it  is  less  in  proportion  as  the  primi- 
tive planet  is  remote  from  the  sun.  This  opinion  is  far  from  hav- 
ing been  demonstrated  ;  but  it  appears  to  me  more  satisfactory  than 
any  other  that  has  been  proposed  on  the  subject  of  comets. 
Graduai  pertur-  ^he  important  and  difficult  subject  of  perturbations. 
bâtions.  is  the  principal  object  of  celestial  mechanics,  for  the 

perfecting  of  astronomical  tables.  They  are  of  two  classes  ;  the 
one  relating  to  motions  of  translation,  the  other  of  rotation.  The 
latter  are,  as  before,  the  most  difficult  :  but  the  motions  of  rotation 
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are  less  altered  than  the  other  class,  within  our  own  system  ;  arid 
they  are  less  important  to  be  known. 

In  the  study  of  motions  of  translation,  the  planets  Perturbations  of 
must  be  treated  as  if  they  were  condensed  in  their  translation, 
centres  of  gravity. 

The  direct  method,  the  only  rational  one,  of  calculating  the  dif- 
ferential equations  of  the  motion  of  any  one  planet,  under  the  in- 
fluences of  all  the  rest,  is  impracticable,  from  the  unmanageable 
complication  of  the  problem.  It  would  make  an  inextricable  analyt- 
ical enigma.  Geometers  have  therefore  been  obliged  to  analyze 
directly  the  motion  of  each  planet  round  that  which  is  its  focus, 
taking  for  modification  only  one  at  a  time.  This  is  what  consti- 
tutes in  general  the  celebrated  problem  of  three  bodies,  Prohlem  of  three 
though  this  denomination  was  at  first  employed  only  bodies- 
for  the  theory  of  the  moon.  It  is  easy  to  see  what  circumvolutions 
are  involved  in  this  method,  since  the  modifying  body,  being  in  its 
turn  modified  by  others,  compels  a  return  to  the  study  of  the  primi- 
tive body,  to  understand  its  perturbations.  The  determination  of 
the  motions  of  the  whole  of  our  system  must,  by  its  very  nature, 
be  a  single  problem.  It  is  the  imperfection  of  our  analysis  which 
obliges  us  to  divide  it  into  detached  problems,  and  to  overload  our 
iormulas  with  multiplied  modifications.  The  elementary  problem 
of  two  bodies, — one  of  these  even  being  regarded  as  fixed, — is  the 
only  one  that  we  are  capable  of  bringing  to  a  solution  ;  the  prob- 
lem of  the  elliptical  motion,  represented  by  Kepler's  laws  ;  and 
here  the  calculations  are  extremely  laborious.  It  is  to  this  type 
that  geometers  have  to  refer  the  motions  of' the  planets,  by  ex- 
tremely complicated  approximations,  accumulating  the  perturba- 
tions separately  produced  by  every  body  that  can  be  supposed  to 
exert  any  influence  ;  and  these  perturbations  prescribe  the  series 
required  for  the  integration  of  the  equations  belonging  to  the  case 
of  the  three  bodies. 

Then  follows  the  task  of  choosing  the  perturbations  which  have 
to  enter  into  the  estimate.  The  law  of  gravitation  enables  us  to 
compare  the  secondary  influences  involved  in  each  case, — the 
masses  of  all  within  our  own  system  being  supposed  to  be  known. 
Il  is  a  favorable  circumstance  to  mathematical  research  that  our 
system  is  constituted  of  bodies  of  very  small  mass  in  comparison 
with  the  sun  (making  the  perturbations  extremely  small)  ;  moreo- 
ver, very  few,  very  far  from  each  other,  and  very  unequal  in  mass  ; 
the  result  of  all  which  is  that,  in  almost  every  case,  the  principal 
motion  is  modified  by  only  one  body.  If  the  contrary  had  been  the 
case,  the  perturbations  must  have  been  very  great,  and  extremely 
varied,  since  a  great  number  of  bodies  must  have  powerfully  acted 
in  each  disturbance.  Celestial  Mechanics  must  then,  we  should 
think,  have  presented  an  inextricable  complication,  being  incapable 
of  reduction  to  the  problem  of  three  bodies. 

This  study  of  modified  motions  divides  itself  into  three  parts, 
answering,  as  in  a  former  case,  to  the  planets,  satellites,  and  com- 
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ots.  Rigorously  speaking,  we  ought  to  make  a  fourth  case  of  the 
sun,  which  can  not  here  be  regarded  as  motionless,  because  the 
planets  react  upon  it.  In  fact,  we  can  not  allow  ourselves  to  con- 
centre of  the  sider  any  point  within  the  system  as  motionless,  except 
soh.r  sy^em.  the  centre  of  gravity  of  the  system  itself,  which  is  the 
true  focus  of  planetary  motion,  and  round  which  the  sun  itself  must 
oscillate,  in  directions  which  vary  according  to  the  positions  of  the 
planets.  This  point  is  always  between  the  centre  and  the  surface 
of  the  sun.  But  we  can  not  approach  nearer  to  the  fact  than  this  : 
we  shall  probably  never  be  able  to  indicate  this  centre  precisely  ; 
and  it  is  enough  for  practical  purposes,  and  necessary  to  them,  to 
consider  the  sun  as  fixed,  except  as  to  its  rotary  motion.  The 
same  conclusion  must  be  come  to  with  regard  to  the  planets  and 
their  satellites, — even  in  the  case  of  the  earth  and  moon,  where  the 
variations  of  the  primary  body  are  greatest.  The  centre  of  gravity 
falling  within  the  mass  of  the  primary  body,  its  variations  from  that 
centre  may  be  neglected  as  having  no  appreciable  influence  on  the 
motion  of  translation  ;  and  thus,  celestial  mechanics  presents,  in 
this  branch,  no  other  problems  than  those  treated,  under  another 
point  of  view,  by  celestial  geometry. 

Pronom  of  the  The  simplest  problem  is  here,  as  before,  that  of  the 
Planet*  planets,  and  for  the  same  reasons, — the  smallness  of 

their  eccentricities,  and  of  the  inclinations  of  their  orbits.  There 
is  also  a  considerable  uniformity  of  perturbations,  since  each  planet 
remaining  in  the  same  regions  of  the  sky,  continues  in  the  same 
mechanical  relations,  though  their  intensity  varies  within  certain 
limits.  The  least  privileged  of  these  bodies  in  these  matters  is 
unhappily  our  own  planet,  on  account  of  the  heavy  satellite  which 
escorts  it  so  closely,  and  to  which  its  chief  perturbations  are  due  ; 
though  this  does  not  save  it  from  being  sensibly  troubled  by  others, 
at  the  period  of  opposition,  and  espeeially  by  such  a  mass  as  that 
of  Jupiter.  No  other  planet  with  satellites,  not  even  Jupiter,  is  in 
so  unfavorable  a  case  ;  for  Jupiter's  motion  could  not  be  very  much 
deranged  by  the  action  of  his  satellites,  however  near  in  position, 
since  the  mass  of  the  largest  is  less  than  a  ten-thousandth  part  of 
his,  while  the  mass  of  our  moon  is  a  sixty-eighth  part  of  that  of  the 
earth.  Jupiter's  circulation  is  sensibly  affected  by  Saturn  alone. 
The  simplest  case  of  all  seems  to  be  that  of  Uranus,  from  its  being 
the  last  planet,  and  very  remote  from  the  next  ;  and  its  six  satel- 
lites do  not  appear  to  trouble  its  motion. 

Problem  of  the  The  problem  of  the  satellites  is  necessarily  more 
satellites.  complicated  than  that  of  the  planets,  on  account  of  the 

instability  of  the  focus  of  the  principal  motion,  as  in  celestial  geom- 
etry. Besides  their  own  perturbations,  the  satellites  have  reflected 
upon  them  all  those  to  which  their  planet  is  liable.  The  founders 
of  Celestial  Mechanics  were  long  perplexed,  for  instance,  by  the 
perpetual  acceleration  of  the  mean  motion  of  the  moon  ;  it  was  con- 
sidered jnexplicable,  till  Laplace  discovered  its  cause  in  the  slight 
variation  to  which  the  eccentricity  of  the  earth's  orbit  is  subject 
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In  regard  to  the  direct  perturbations  of  the  satellites,  there  is  an 
essential  distinction  between  the  case  of  one,  and  that  of  several 
satellites.  In  the  first, — the  single  case  of  our  moon, — the  dis- 
turbing body  is  the  sun,  on  account  of  its  unequal  action  on  the 
planets  and  its  satellite.  If  the  difficulties  arising  out  of  this  posi- 
tion are  greater  than  in  the  case  of  any  other  satellite,  it  is  partly 
because  the  case  more  immediately  concerns  us,  and  because  our 
opportunities  of  observation  disclose  more  fully  the  imperfection  of 
our  means.  For,  in  the  mathematical  point  of  view,  there  must  be 
more  complexity  in  the  case  of  several  satellites  ;  all  that  is  true 
in  regard  to  one  being  true  in  regard  to  each  one,  with  the  addition 
of  the  mutual  action  of  th'e  members  of  the  group.  Their  perturba- 
tions are  reduced  by  the  preponderating  size  of  their  planet  ;  but, 
from  there  being  so  many  of  them,  of  such  nearly  equal  sizes  and 
direction,  and  all  so  close  together,  the  difficulty  of  calculating 
their  motions  is  so  great  that  the  only  theory  as  yet  established  is 
that  of  the  satellites  of  Jupiter.  For  the  motions  of  three  of  them, 
Laplace  found  means  completely  to  account.  Those  of  Saturn  and 
Uranus  are  known  only  geometrically,  we  having  not  even  an  ap- 
proximate estimate  of  their  masses.  It  is  to  be  remembered,  how- 
ever, that  we  do  not  need  so  perfect  a  knowledge  of  them  as  of  the 
moon  ;  and  that  a  much  less  exact  theory  will  suffice  for  them  than 
for  the  moon,  whose  slightest  irregularity  is  very  evident  to  us. 

The  comets  intervene  to  increase  our  difficulties  about  Pro,  lem  of  the 
the  satellites.  From  the  extreme  prolongation  of  their  Co  ' e  -• 
orbits,  and  their  inclination  in  all  directions,  comets  are  in  a  state 
of  ever  variable  mechanical  relations,  from  the  number  of  bodies 
that  they  approach  in  their  course  ;  while  the  planets,  and  even  the 
satellites,  have  always  the  same  relations,  the  variation  being  only 
in  the  intensity.  The  perturbation  which,  in  every  other  caser 
bears  a  very  small  proportion  to  the  gravitation,  may,  in  the  case 
of  comets,  exceed  it;  so  that  it  is  conceivable  that  a  comet  might 
be  diverted  from  its  orbit,  and  become  a  satellite,  when  it  passes 
near  so  considerable  a  body  as  Jupiter,  Saturn,  or  even  Uranus. 
Besides  the  eccentricities  of  comets,  there  are  other  circumstances, 
such  as  their  small  weight,  and  their  possible  loss  of  weight  by 
parting  with  some  of  their  atmosphere  to  the  bodies  they  approach, 
which  tend  to  perplex  the  study  of  their  perturbations.  These 
are  the  incidents  which  make  it  so  difficult  to  foresee  exaetly  the 
return  of  these  little  bodies.  When  we  have  studied  them  so  long 
and  so  laboriously  as  to  have,  to  the  best  of  our  belief,  mastered 
their  case,  we  find  that  their  periods  are  entirely  changed  through 
one  omitted  circumstance.  A  memorable  example  of  this  was  the 
comet  of  1770,  calculated  by  Lexell.  This  comet  had  then  a  rev- 
olution of  less  than  six  years  :  but  it  has  never  appeared  since, 
having  been  entirely  deranged  by  passing  too  near  Jupiter.  The 
imperfection  of  our  knowledge  about  these  small  bodies  is  from  the 
same  cause  that  renders  them  of  very  little  consequence  to  us. 
From  their  vast  distances,  their  action  upon  any  one   body  of    til'-» 
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system  is  little  more  than  momentary  ;  and  their  lightness  prevtnts 
even  the  satellites  from  being  affected  by  their  passage.  The  pat- 
sage  of  the  comet  of  1TTU  among  the  satellites  of  Jupiter  proved 
this,  in  a  striking  manner.  Their  tables,  constructed  beforehand, 
without  any  idea  of  Buch  an  incident,  perfectly  agreed  with  direct 
observations;  a  proof  that  the  intrusion  of  the  comet  did  not  sensi- 
bly affect  their  motions.  There  is,  therefore,  no  more  occasion  for 
the  puerile  fears  of  our  day  than  for  the  religious  terrors  of  former 
times,  in  regard  to  the  passage  of  comets.  Their  collision  with  the 
earth  is  all  but  impossible  :  and  they  could  not  otherwise  be  felt  at 

all.      Their    mere    approach,   however    near,   could    have    no    other 

effect  than  to  raise  somewhat  the  corresponding  tide.     If  a  comet 

could   pass  two  or  three   times   nearer  to  us  than  the  moon    (which 

no  known  cornel  could  do)  its  very  small  mass  could  produce  no 
other  effect   than   an    imperceptible    rise  of  the   tides.      We    have, 

therefore,  no  immediate  and  practical  reason  to  regret  the  imper- 
fection of  our  cometary  theories. 

pertorbatioM of        Pa88ing  from  the  perturbations  proper  to  motions  of 

rotation.  translation,  we  must  notice  those  belonging  to  rotation. 

The  ellipsoid  bodies  of  our  Bystem  must,  whether  they  began  or 

not,  have  ended,  sooner  or  Later,  with  turning  round  one  of  their 

axes, — and  that  one  the  most  stable, —  that  of  their  smallest  diam- 
eter: for,  as  we  have  Been,  it  is  their  rotation  that  has  produced 
their  deviation  from  a  perfectly  Bpherical  form,  and  determined  the 
direction  favorable  to  Btability.  The  regularity  of  this  rotation  is 
evidently  so  indispensable  to  the  existence  of  living 
bodies  on  the  surface  of  a  planet,  thai  we  might,  a  pri- 
ori, assert  this  stability  wherever  life  is  possible,  from  the  time 
when  it  became  possible.  But,  stable  as  each  planet  is  in  itself, 
its  mutual  gravitation  with  others  must  introduce  certain  secondary 
modifications,  the  bearing  of  winch  must  be  upon  the  direction  of 
its  axis  in  space.  It  is  only  with  regard  to  the  earth  that  these 
modifications  concern  us  ;  for,  however  great  they  might  be  in  any 
other  body,  they  could  in  no  way  affect  us. 

If  the  planets  were  perfect  spheres,  the  total  gravitation  of  their 
particles  must  pass  through  their  centres  of  gravity  ;  and  thus,  it  is 
only  through  their  slight  failure  in  sphericity  that  they  can  act  at 
all  upon  one*  another's  rotation  ;  that  failure  being  caused  by  the 
rotation  itself.  We  see  here  how  the  same  necessity  which  secures 
the  stability  of  the  rotations,  with  regard  to  their  duration  and  their 
poles,  determines,  from  another  point  of  view,  the  inevitable  alter- 
ation of  the  parallelism  of  their  axes. — In  our  own  planet  the  pre- 
cession of  the  equinoxes,  modified  by  the  nutation,  results  from  the 
action  of  the  other  bodies  of  our  system, — especially  of  the  sun  and 
moon, — upon  our  equatorial  protuberance.  The  power  of  each  body 
is,  as  in  the  case  of  the  tides,  in  the  direct  ratio  of  its  mass,  and 
inversely  to  the  cube  of  its  distance  ;  so  that  the  sun  and  moon  are 
the  only  bodies  whose  influence  need  be  considered.  Further,  the 
extent  of  the  deviation  depends  on  the  mass  and  magnitude  of  the 
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earth,  on  the  time  of  its  rotation,  on  its  degree  of  hattening,  and 
on  the  obliquity  of  the  ecliptic.  The  intensity  of  the  influence  must 
vary,  as  in  the  case  of  the  tides,  with  the  variable  distance  of  the 
sun  from  the  earth,  and  yet  more  of  the  moon  ;  but  the  want  of 
uniformity  is  too  slight  to  be  perceptible  to  direct  observation. — 
These  are  the  general  causes  which  determine  the  small  changea 
which  the  rotation  of  our  globe  undergoes,  in  regard  to  the  direction 
of  its  axis  in  space. — The  case  of  the" other  planets  bears  a  general 
likeness  to  that  of  the  earth,  varied  according  to  the  different  in- 
clinations of  their  axes  to  their  orbits,  their  position,  their  mass, 
their  size,  the  duration  of  their  rotation,  and  the  degree  of  their 
flattening  at  the  poles.  On  all  these  grounds,  the  perturbations  of 
Mars  are  the  most  remarkable. 

The  rotation  of  the  satellites  presents  one  considera- 
tion of  the  highest  interest, — that  remarkable  equality 
between  the  duration  of  this  rotation  and  that  of -their  circuit  round 
their  planet,  by  which  they  present  always  the  same  hemisphere, 
except  from  those  very  small  oscillations  called  librations,  whose 
law  is  well  understood.  The  fact  is  absolutely  certain  only  with 
regard  to  the  moon  ;  but  our  mechanical  principles  justify  our 
erecting  it  into  a  general  law  of  all  the  satellites.  Lagrange  has 
shown  that  it  results  from  the  preponderance  that,  by  the  action  of 
the  planet,  the  nearer  hemisphere  must  acquire  at  the  outset,  whence 
arises  a  natural  tendency  in  the  satellite  to  return  perpetually  to 
the  same  position.  If  it  is  thus  with  the  moon,  there  is  every  reason 
to  suppose  the  same  fact  with  regard  to  satellites  belonging  to 
heavier  planets,  to  which  they  are  proportionally  nearer. 

Such  are  the  various  kinds  of  perturbations  produced  in  the 
movements  of  the  bodies  of  our  system,  by  their  mutual  action. 
This  study  may  be  simplified  and  rendered  much  more  exact,  by  the 
device  of  referring  all  these  movements  to  a  plane  whose  position 
must  necessarily  be  independent  of  all  their  variations.  Dovico  of  Hn  in. 
Among  several  planes  which  have  been  proposed,  *»™m»  pi»pe. 
differing  in  their  degrees  of  variableness,  M.  Poinsot  has  discovered- 
one  which  is  the  only  truly  invariable  one,  but  which  is  extremely 
difficult  to  determine,  since  it  requires  not  only  an  estimate  of  the 
planetary  masses,  but  data  dependent  on  the  mathematical  law  of 
the  interior  density  of  the  heavenly  bodies, — a  law  which  is  still 
very  hypothetical.  The  theory  is  complete  ;  but  its  precise  applica- 
tion is  at  present  impossible.  Whatever  may  be  the  practical  diffi- 
culties, we  can  not  but  feel  a  deep  interest  in  seeing  how  Celestial 
Mechanics  has  accomplished  the  fixing  of  an  invariable  plane  in  the 
midst  of  all  the  interior  perturbations  of  our  system,  as  Newton  had 
first  recognised  an  inalterable  velocity, — that  of  the  centre  of  gen- 
eral gravity.  These  are  the  only  two  elements  in  our  system  which 
are  rigorously  independent  of  all  the  events  that  can  occur  in  its 
interior; — of  even  the  vastest  commotions  that  our  Imagination  eau 
suggest.  Such  variations  as  they  can  be  conceived  to  have  could 
2*elate  only  to  the  most  general  phenomena  of  the  universe,  produced 
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by  the  mutual  action  of  different  suns,  of  which  they  would  afford 
us  the  clearest  manifestations,  if  such  knowledge  were  within  our 
reach. 

stability  of  our  ^e  cn&  this  study  of  perturbât  ions  with  a  recognition 
pystem.  0f  the  Btability  of  our  own  system,  in  regard  to  all  its 

most  important  constituent  bodies.  Setting  aside  the  comets,  all 
the  variations  whatever  of  any  perceptible  value  are  periodical; 
and  their  period  is  usually  very  long,  while  their  extent  is  ven 
small  ;  so  that  the  whole  of  our  planetary  system  can  only  oscillate 
with  extreme  slowness  round  a  mean  state,  from  which  it  deviates 
very  little.  Through  all  stanv  changes  the  translations  of  onr 
planets  present  the  almost  rigorous  invariableness  of  the  great  axes 
of  their  elliptical  orbits,  and  of  the  duration  of  their  sidereal  revolu- 
tions :  and  their  rotation  shows  a  regularity  even  more  perfect,  in 
its  duration,  in  its  poles,  and  even,  though  in  a  somewhat  smaller  de- 
gree, in  the  inclination  of  its  axis  to  the  corresponding  orbit.  We 
know,  for  instance,  thai  from  the  time  of  Hipparchus,  the  length  of 
the  day  has  not  varied  the  hundredth  part  of  a  second.  Amidst 
all  this  general  regularity,  we  perceive  a  special  ami  most  marked 
Btability  with  regard  to  tin1  elements  which  are  concerned  in  the 
continued  existence  of  living  beings. — Such  are  the  sublime  the- 
orems of  natural  philosophy  for  which  humanity  is  indebted  to  the 
sum  of  the  great  works  executed  in  the  last  century  by  the  suc- 
cessors of  Newton. 

The  general  cause  of  these  important  results  lies  in  the  small  ec- 
centricity of  all  the  principal  orbits,  and  the  small  divergence  of 
their  planes.  If  the  planets  had  had  cometary. orbits  and  planes, 
there  would  have  been  no  regularity — no  periodicity, — and,  we  may 
add,  no  life  upon  their  surface.  No  planots  can  be  habitable  but 
such  as  have  their  oscillations  restricted  within  very  narrow  limits. 
Re -;-raK-e  of  a  Tne  Mathematical  theory  of  celestial  mechanics  has 
Medium.  taken  no  notice,  thus  far,  of  the  resistance  of  any  gen- 

eral medium,  in  which  these  motions  are  proceeding.  The  con- 
formity of  our  mathematical  tables  with  observed  facts  shows  that 
the  resistance  is  imperceptible  in  degree  ;  yet,  as  it  is  manifestly 
impossible  that  it  should  be  null,  the  geometers  have  endeavored 
to  prepare  beforehand  a  general  analysis  of  it.  Considered  apart 
from  its  intensity,  this  action  is  of  a  totally  different  nature  from  that 
of  perturbations,  though  gradual  like  them  :  for  it  can  not  be 
periodical,  and  must  always  be  exercised  in  the  same  direction,  so 
as  continually  to  diminish  all  velocities,  and  the  more  the  greater 
they  are.  It  can  not  alter  the  positions  of  the  orbits,  but  can  by- 
possibility  affect  only  their  dimensions,  and  periodic  times,  and  the- 
duration  of  rotations  :  that  is,  it  affects  the  elements  which  are 
spared  by  the  perturbations.  Thus,  the  rotations  must  become 
slower,  the  orbits  must  grow  smaller  and  rounder,  and  their  periodic 
times  shorter  ;  because,  as  velocity  diminishes,  the  solar  action 
must  become  more  powerful,  and  these  effects  are  not  only  con- 
tinuous, but  always  increasing  in  rapidity.     So,  in  a  future    too» 
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remote  to  be  assigned,  all  the  bodies  of  our  system  must  be  united 
to  the  solar  mass,  from  which  it  is  probable  that  they  proceeded  : 
and  thus  the  stability  of  the  system  is  simply  in  relation  to  the  per- 
turbations properly  so  called.  These  are  among  the  incontestable 
indications  of  Celestial  Mechanics. 

As  yet,  we  practically  fail  to  recognise  the  effect  of  a  resisting 
medium.  We  neither  trace  its  operations,  nor  should  know  how  to 
calculate  it  if  we  could  trace  it.  Whenever  we  do,  it  will  be  by 
the  study  of  comets  ;  for  their  small  mass,  and  the  great  surface 
which  they  present  to  the  action  of  the  medium  when  their  atmo- 
spheres are  widely  diffused,  must  render  its  resistance  much  more 
appreciable  than  in  the  case  of  planets, — their  velocity  being  be- 
sides naturally  at  its  maximum  at  the  moment  of  this  expansion. 
Some  contemporary  astronomers  believe  that  they  have  established 
the  effect  of  this  resistance  in  regard  to  one  or  two  comets.  Hitherto 
the  study  of  these  bodies  seems  to  be  only  negatively  useful,  to 
prevent  the  return  of  the  absurd  terrors  which  they  formerly  oc- 
casioned. We  now  see  that  there  is  no  body  in  our  system,  how- 
ever insignificant,  whose  theory  may  not  offer  to  us  a  direct  and 
positive  interest,  since  we  may  owe  to  comets  the  knowledge  of  one 
of  the  most  important  general  laws  of  the  system  to  which  we  be 
long,  and  that  which,  in  a  remote  future,  must  chiefly  rule  it» 
destinies.* 

In  our  geometrical  review  we  saw,  by  the  agreement  impendence  of 
of  astronomical  tables  with  direct  observation,  that  our  tbe  sola»  system, 
system  is  independent  of  all  that  lies  outside.  This  incontestable 
truth  is  confirmed  by  the  mechanical  view.  t  If  our  system  gravi- 
tated toward  any  of  the  suns  outside,  the  action  of  other  suns  would 
nearly  neutralize  the  tendency.  Again,  it  would  be  only,  by  an 
unequal  action  of  those  suns  upon  our  planets  that  any  change  could 
be  occasioned.  Again,  the  vast  distances  would,  according  to  our 
law  of  gravitation,  make  the  action  of  remote  suns  imperceptible. 
The  nearest  body,  if  a  million  times  heavier  than  our  system,  would 
produce  an  effect  incalculably  smaller  than  the  action  which  occa- 
sions our  tides.  We  may  therefore  pronounce  the  independence  of 
our  system  to  be  perfectly  certain.  I  notice  this  because  we  seem 
to  find  here  the  only  exception  to  the  great  encyclopedical  law  which 
is  the  basis  of  this  work, — that  the  most  general  phenomena  rule 
the  most  particular,  without  being  in  any  degree  reciprocally  in- 
fluenced. Thus  our  astronomical  phenomena  regulate  those  of  our 
own  globe, — whether  physical,  chemical,  physiological,  or  social. 
Yet  here  we  find  that  the  phenomena  of  the  universe  have  no  in- 
fluence over  those  of  the  solar  system.  There  is  no  difficulty  about 
this  to  persons  who,  like  myself,  admit  that  our  researches  are 
limited  by  the  boundaries  of  our  own  system,  and  that  positive 
knowledge  can  not  go  beyond  it.  The  study  of  the  universe  forms 
no  part  of  natural  philosophy  ;  a  truth  which  will  become  more  ap- 

*  M.  Comte  estimates  too  lightly  the  indications  of  a  medium  given  hy  Encke'» 
comn. — .1.  P.  N. 


186  POSITIVE  PHILOSOPHY. 

parent,  and  be  seen  to  be  more  important  the  farther  our  studies 
extend. 

At  the  close  of  this  brief  review  of  celestial  dynamics,  we  see 
that,  great  as  are  the  achievements  since  Newton's  time,  we  are 
reminded  in  many  directions  of  the  imperfection  which  results  from 
the  insufficiency  of  our  mathematical  analysis.  In  the  execution 
of  astronomical  tables  it  has  to  borrow  from  celestial  geometry 
other  aid  than  the  estimate  of  indispensable  data,  derived  from 
direct  observation  ;  and  this  in  regard  not  only  to  bodies  whose 
mechanical  theory  is  but  just  initiated,  but  with  regard  to  some 
with  which  we  are  best  acquainted. 

Achievements  of  ^e  seo'  nowevei'>  tna*)  beside  the  sublime  direct 
celestial  Dynam-  knowledge  afforded  to  us,  celestial  dynamics  has  pow- 
erfully contributed  to  perfect  the  whole  body  of  astro- 
nomical theories  in  regard  to  their  definite  aim — the  exact  pre- 
vision of  the  state  of  the  heavens  at  any  period  whatever,  past  or 
future.  Kepler's  laws  might  suffice  to  determine  the  state  of  our 
system  for  a  short  time,  proper  data  being  chosen  ;  but  if  we  wish 
to  extend  the  inquiry,  back  or  forward,  to  any  considerable  period, 
we  find  the  most  perfect  theory  of  perturbations  absolutely  neces- 
sary. It  is  to  celestial  dynamics  that  we  owe  our  power  of  ran- 
ging up  and  down  the  centuries,  to  fix  the  precise  moments  of  vari- 
ous celestial  phenomena,  such  as  eclipses,  with  certainty,  and  with 
a  minuteness  only  inferior  to  that  which  is  possible  in  the  case  of 
present  events. 

Though  we  have,  according  to  my  view,  completed  our  consider- 
ation of  astronomical  science,  it  would  be  felt  to  be  a  great  omission 
if  we  passed  over  altogether  what  is  now  called  Sidereal  Astron- 
omy. We  will  therefore  see  how  much  there  is  that  we  can  con- 
ceive to  be  positive  in  regard  to  cosmogony. 


CHAPTER    VI. 

SIDEREAL  ASTRONOMY  AND  COSMOGONY. 

The  only  branch  of  Sidereal  Astronomy  which  ap- 
u  tip  e  tars.  pears  ^0  admit  of  exact  study  is  that  of  the  relative 
motions  of  the  Multiple  Stars,  first  discovered  by  Herschel.  By 
multiple  stars  astronomers  understand  stars  very  near  each  other, 
whose  angular  distance  never  exceeds  a  half  minute,  and  which, 
for  this  reason,  appear  to  be  one,  not  only  to  the  naked  eye,  but  to 
ordinary  telescopes,  only  the  most  powerful  lenses  being  able  to 
separate  them.  The  relative  movements  of  these  stars  tend  to 
deceive  us  as  to  their  precise  multiple  character,  as,  for  instance, 
by  mutual  occultations,  which  do  not  permit  us  to  separate  them. 
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Among  some  thousands  of  multiple  stars  registered  in  the  cata- 
logues, before  the  southern  heavens  had  been  really  explored, 
almost  all  were  only  double,  and  we  have  found  none  which  are 
more  than  triple — a  circumstance  which  may  be  owing  solely  to  the 
imperfection  of  our  telescopes,  as  we  knew  of  none  but  single  stars 
before  Herschel's  time.  However  interesting  the  study  of  them 
is,  they  constitute  only  a  particular  case  in  the  universe,  as  the 
intervals  of  the  stars  which  compose  them  are  probably  much 
smaller  than  those  which  divide  the  suns  of  the  universe,  so  that 
the  study  of  their  relative  motions  does  not  lead  us  up  to  any  of 
the  great  general  phenomena  of  the  heavens,  and  the  speciality 
would  be  more  conspicuous  if  astronomers  did  what  I  think  they 
ought — form  their  catalogues  of  those  double  stars  only  whose 
motions  they  have  fully  established.  With  regard  to  others,  we 
can  not  be  sure  whether  their  duality  is  a  real  relation  or  an  acci- 
dent. Knowing  nothing  whatever  of  their  interval,  or  of  the  dis- 
tance of  either  of  them  from  us,  we  can  not  be  sure  whether  they 
form  a  system  any  more  than  any  other  two  stars  combined  by 
chance  in  the  heavens.  Because  a  few  incontestable  examples  are 
before  us  of  a  binary  system,  in  which  the  smaller  circulates  round 
the  larger,  it  is  anything  but  philosophical  to  conclude  the  same  to 
be  the  case  with  the  whole  multitude  of  double  stars,  some  of  which 
may  appear  so  merely  through  an  accident  of  position,  apparent 
only  to  our  own  system.  Analogy  is  not  applicable  here  ;  as  what 
looks  like  analogy  is  merely  the  imperfection  of  our  investigations. 
No  astronomer  would  venture  to  assert  that  if  our  telescopes  were 
what  they  may  one  day  become,  we  might  not  find  between  stars 
now  apparently  independent  a  multitude  of  clustered  intermediate 
stars  which  should  render  the  case  of  duality  almost  general.  The 
apparent  nearness  would  not  then  be  a  sufficient  ground  for  pre- 
suming their  mutual  revolutions,  because  it  is  in  virtue  of  their  very 
small  number  that  analogy  now  suggests  that  presumption.  The 
only  positive  study  in  sidereal  astronomy  is  that  of  the  known  rela- 
tive motions  of  certain  double  stars,  at  present  not  more  than  seven 
or  eight  in  number.  We  could  never  hope  to  assign  with  accuracy 
their  orbits,  or  their  periodic  times,  or  any  solid  basis  for  dynami- 
cal conclusions.*  The  importance  of  such  inquiries  is  much  dimin- 
ished by  the  consideration  that  our  system,  which,  in  such  a  case, 
means  our  sun,  belongs  to  no  groups  of  the  kind — either  investi- 
gated or  merely  pointed  out.  This  circumstance  seems  to  me  not 
at  all  accidental  ;  for,  if  our  system  made  a  part  of  a  double  star, 
which  it  is  not  difficult  to  imagine,  it  would  probably  be  impossible 
for  us  ever  to  be  aware  of  the  other  part  of  such  a  duality,  because 
in  the  direction  of  the  sun  it  would  be  so  near  that  its  light  would 
be  lost  to  us  in  that  of  our  sun.     Such  a  case  might,  however,  have 

*  M.  Comte  quite  underrates  the  importance  of  the  phenomena  of  the  multiple  stars. 
The  orbits  of  a  very  considerable  number  are  now  distinctly  ascertained,  and  the  laws  of 
motion  in  their  orbits.  The  existence  of  a  motion  of  revolution  is  fixed,  with  regard  to 
the  far  greater  number. — J.  P.  N. 
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a  scientific  interest  for  us,  not  only  as  elucidating  the  displace 
ments  of  our  system,  but  as  allowing  such  great  precision  as  might 
arise  from  the  position  of  the  inquirer  on  one  of  the  stars  of  the 
couple. 

The  first  of  the  few  orbits  of  double  stars  known  to  us  was  inves- 
tigated by  Savary.  They  all  present  a  very  considerable  eccen- 
tricity, the  smallest  of  which  is  double,  and  the  greatest  four  times 
greater  than  that  of  the  most  eccentric  in  our  system.  Of  their 
periodic  times,  the  shortest  slightly  exceeds  forty  years,  and  the 
longest  six  hundred.  We  can  not  perceive  that  the  eccentricity 
and  the  duration  bear  any  fixed  relation  to  each  other,  and  neither 
seems  to  depend  at  all  on  the  angular  distance  of  the  respective 
pairs  of  stars.  This  is  the  ram  of  what  we  know  about  the  double 
stars  ;  and  unless  we  could  learn  something  of  their  linear  distance 
from  our  system  and  from  each  other,  our  conceptions  can  neither 
be  accurate,  nor  of  great  importance.  M.  Savary  has  proposed  a 
method,  founded  on  the  known  velocity  of  light,  by  which  these 
distances  will,  if  ever,  be  estimated;*  but  the  uncertainty  of  some 
of  the  elements  which  must  enter  into  the  question  is  so  great  that 
the  most  that  can  be  hoped  for  is  the  fixing  of  certain  limits  within 
which  the  real  distance  may  be  supposed  to  lie  ;  and  this  is  all  that 
M.  Savary  himself  proposed.  At  present,  we  know  only  the  nearer 
limit,  beyond  which,  not  only  the  double  stars,  but  the  whole  starry 
host,  are  known  to  lie. 

Proceeding  now  to  ascertain  what  we  may  rationally 

Our  Comogonv.  «  t  i  i         ji  ,v      . 

conceive  ol  our  own  cosmogony,  1  need  hardly  say  that 
we  must  put  aside  altogether  any  notion  of  creation,  as  unintelli- 
gible— all  that  we  are  able  to  conceive  of  being  successive  trans- 
formations in  the  sky  ;  and  of  these,  only  such  as  have  produced 
its  present  state.  Here,  again,  we  find  our  own  system  to  be  the 
only  subject  of  knowledge.  We  are  in  possession  of  some  facts  in 
regard  to  it  which  may  bear  testimony  to  its  immediate  origin  ;  but 
we  can  form  no  reasonable  conjectures  about  the  formation  of  the 
suns  themselves.  The  phenomena  necessary  for  such  a  purpose 
are  not  only  not  explored,  but  not  explorable.  Whatever  may  be 
the  interest  of  Herschel's  curious  observations  on  the  progressive 
condensation  of  the  nebulae,  they  do  not  warrant  his  conclusion  of 
their  transformation  into  stars  ;  f  for  from  such  a  conclusion  must 
flow  consequences  about  form  and  motion  which  must  be  in  har- 
mony with  established  phenomena  ;  and  of  these  we  have  absolutely 
none. 

origin  of  Posi-  The  beginning  of  positive  cosmogony  was  when  ge- 
tive  cosmogony,  ometers,  pursuing  the  mathematical  theory  of  the  figures 
of  the  planets,  showed  that  they  were  originally  in  a  state  of  flu- 
idity. We  can  not  go  further  back  than  this  ;  and  we  must  set  out 
with  an  existing  sun,  turning  on  its  axis  with  an  indeterminate 

*  They  are  calculated  ;  but  l>y  strictly  geometrical  methods. 

+  This  portion  of  Herschel's  speculation  must   be  abandoned.      What  he  fancied  to  be 
instances  of  nebulous  matter  turn  out  to  be  galaxies,  or  vast  groups  of  stars. — J.  P.  N. 
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velocity,  admitting,  for  the  formation  of  the  planetary  system,  no 
agencies  which  we  do  not  now  see  at  work,  in  the  phenomena  which 
we  habitually  witness,  though  they  may  have  wrought  formerly  on 
a  larger  scale.  These  restrictions  are  indispensable  to  the  scien- 
tific character  of  the  inquiry  ;  and,  after  all,  our  cosmogonie  theo- 
ries, however  guarded,  must  remain  essentially  conjectural,  if  ever 
so  plausible.  No  mathematical  principles  can  enter  here  as  into 
celestial  mechanics,  leading  us  up  to  a  definite  theory,  and  exclu- 
ding every  other.  No  abstract  theory  of  formations  is  possible  ;  and 
the  utmost  we  can  do  is  to  collect  such  information  as  can  be  had, 
construct  hypotheses  from  it,  and  compare  them  carefully  and  con- 
tinuously with  the  whole  of  the  phenomena  that  we  explore.  Such 
hypotheses,  whatever  degree  of  consistency  they  may  attain,  can 
never,  like  the  law  of  gravitation,  take  rank  among  general  facts  : 
for  we  can  never  be  sure  that  some  other  hypothesis  may  not  turn 
up  which  would  equally  well  answer  the  present  purpose,  and  some 
others  besides. 

The  cosmogony  of  Laplace  seems  to  me  to  present  cosmogony  of 
the  most  plausible  theory  of  any  yet  proposed.  It  has  Lapide, 
the  eminent  merit  of  requiring,  for  the  formation  of  our  system,  only 
the  simple  agents,  weight  and  heat,  which  meet  us  everywhere,  and 
which  are  the  only  two  principles  of  action  which  are  absolutely 
general.  The  point  in  which  I  differ  from  Laplace  is  with  regard 
to  comets,  which  he  regards  as  strangers  in  our  system  ;  whereas 
Lagrange's  view  of  them  before  cited,  appears  to  be  preferable,  as 
being  consistent  with  the  independence  of  our  solar  group. 

The  hypothesis  of  Laplace  tends  to  explain  the  general  circum- 
stances of  our  system,  viz.,  the  common  direction  of  all  the  planets 
from  west  to  east  ;  that  of  their  rotations  ;  and  that  of  all  their  sat- 
ellites :  also,  the  small  eccentricity  of  all  the  orbits  ;  and  finally, 
the  small  inclination  of  their  planes,  especially  in  comparison  with 
that  of  the  solar  equator. 

It  is  supposed  by  this  theory  that  the  solar  atmosphere  was 
originally  extended  to  the  limits  of  our  system,  in  virtue  of  its  ex- 
treme heat  ;  that  it  was  successively  contracted  by  cooling  ;  and 
that  the  planets  were  formed  by  this  condensation.  The  theory 
rests  on  two  mathematical  considerations.  The  first  involves  the 
necessary  relation  between  the  successive  expansions  or  contrac- 
tions of  any  body  whatever  and  the  duration  of  its  rotation  ;  by 
which  the  rotation  should  be  quickened  as  the  dimensions  lessen 
and  becomes  slower  as  they  increase,  so  that  the  angular  and  linear 
variations  sustained  by  the  sum  of  the  areas  become  exactly  com- 
pensated. The  other  consideration  relates  to  the  connection  be- 
tween the  angular  velocity  of  the  sun's  rotation  and  the  possible 
extension  of  its  atmosphere,  the  mathematical  limit  of  which  is  at 
the  distance  at  which  the  centrifugal  force,  due  to  this  rotation,  be- 
comes equal  to  the  corresponding  gravity  :  so  that  if  any  portion  of 
the  atmosphere  should  be  outside  of  this  limit,  it  would  cease  to 
belong  to  the  sun,  though  it  must  continue  to  revolve  with  the  ve- 
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locity  it  had  at  the  moment  of  separation.  From  that  moment,  it 
ceases  to  be  involved  in  any  further  consequences  from  the  cooling 
of  the  solar  atmosphere.  It  is  evident,  from  this,  how  the  solar 
atmosphere  must  have  diminished,  as  to  its  mathematical  limit, 
without  intermission,  in  regard  to  the  parts  situated  at  the  solar  equa- 
tor, as  the  cooling  was  for  ever  accelerating  the  rotation.  Portions 
of  the  atmosphere,  thus  parted  with,  must  form  gaseous  zones,  sit- 
uated just  beyond  the  respective  limits  ;  and  this  constituted  the 
first  condition  of  our  planets.  By  the  same  process  the  satellites 
were  formel  out  of  the  atmospheres  of  their  respective  planets. 
Once  detached  from  the  sun,  our  planets  must  become  first  liquid 
and  then  solid,  in  the  course  of  their  own  cooling,  without  being 
further  affected  by  solar  chanties  :  but  the  irregularity  of  the  cool- 
ing,  and  the  unequal  density  of  parts  of  the  same  body  must  change 
in  almost  every  case,  the  primitive  annular  form,  which  remains  in 
the  rings  of  Saturn  alone.  In  most  cases,  the  whole  gaseous  zone 
has  gathered,  in  the  way  of  absorption,  round  the  preponderating 
portion  of  the  zone  as  a  nucleas  :  thence  the  body  assumed  its 
spheroidal  form,  with  a  revolving  motion  in  the  same  direction  as 
its  movement  of  translation,  on  account  of  the  excess  of  the  velocity 
of  the  upper  molecules  in  comparison  with  that  of  the  lower. 

This  theory  answers  to  all  the  appearances  of  our  system,  and 
explains  the  difficulty  of  the  primitive  impulsion  of  the  planets.  It 
shows,  also,  that  the  formation  of  the  system  has  been  successive, 
the  remotest  planets  being  the  most  ancient,  and  the  satellites  the 
most  modern.* 

If  from  points  of  view  like  these  the  stability  of  our  system  can 
scarcely  be  regarded  as  absolute,  what  it  may  lead  us  to  suspect  is 
that,  by  the  continuous  resistance  of  the  general  medium,  our  sys- 
tem must  at  length  be  reunited  to  the  solar  mass  from  which  it  came 
forth,  till  a  new  dilatation  of  this  mass  shall  occur  in  the  immensity 
of  a  future  time,  and  organize  in  the  same  way  a  new  system,  to 
follow  an  analogous  career.  All  these  prodigious  alternations  of 
destruction  and  renewal  must  take  place  without  affecting  the  most 
general  phenomena,  occasioned  by  the  mutual  action  of  the  suns  ; 
so  that  these  revolutions  of  our  system,  too  vast  to  be  more  than 
barely  conceived  of  by  our  minds,  can  be  only  secondary,  even  local 
events,  in  relation  to  really  universal  transformations.  It  is  not 
less  remarkable  that  the  natural  history  of  our  system  should  be,  in 
its  turn,  as  certainly  independent  of  the  most  prodigious  changes 
that  the  rest  of  the  universe  can  undergo  :  so  that  whole  systems 
are,  perhaps  frequently,  developed  or  condensed  in  other  regions 
of  space,  without  our  attention  being  in  any  way  drawn  toward 
these  immense  events. 

*  The  author  subjoins  a  proposed  mathematical  verification  of  Laplace's  cosmogony, 
■which  is  not  given  in  the  text,  as  it  does  not  seem  to  rest  on  adequate  foundations.  If 
an  arithmetical  verification  be  ever  obtained,  it  will  probably  be  in  connection  with  the 
periods  of  the  rotations  of  the  different  planets; — periods  already  in  so  far  connected 
with  the  nebular  hypothesis  by  the  investigations  of  an  American  inouirer — Mr.  Kirk 
wood.— J.  P.  N. 
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The  end  I  had  in  view  in  this  exposition  of  astro- 
nomical philosophy  will  be  attained  if  I  have  clearly 
exhibited,  in  regard  both  to  method  and  to  doctrine,  the  true  gen- 
eral character  of  this  admirable  science,  which  is  the  immediate 
foundation  of  the  whole  Natural  Philosophy.  We  have  seen  the 
human  mind,  by  means  of  geometrical  and  mechanical  researches, 
and  with  the  help  of  constantly  improving  mathematical  aids,  at- 
taining to  a  precision  of  logical  excellence  superior  to  any  that  other 
branches  of  knowledge  admit  of.  We  sec  the  various  phenomena 
of  oar  system  numerically  estimated,  as  the  different  aspects  of  the 
same  general  fact,  rigorously  defined,  and  continually  reproduced 
before  our  eyes  in  the  commonest  terrestrial  phenomena  ;  so  that 
the  great  end  of  all  our  positive  studies,  the  exact  prevision  of 
events,  has  been  attained  as  completely  as  could  be  desired,  in 
regard  alike  to  the  certainty  and  extent  of  the  prevision.  We  have 
seen  how  this  science  must  operate  in  liberating  the  human  intel- 
lect for  ever  from  all  theological  and  metaphysical  thraldom  by 
showing  that  the  most  general  phenomena  are  subjected  to  invaria- 
ble relations,  and  that  the  order  of  the  heavens  is  necessary  and 
spontaneous.  This  last  consideration  belongs  more  particularly 
to  a  subsequent  part  of  this  work  ;  but  it  has  been  our  business  to 
point  out  as  we  went  along  how  the  development  of  astronomical 
science  has  shown  us  that  the  universe  is  not  destined  for  the  pas- 
sive satisfaction  of  Man  ;  but  that  Man,  superior  in  intelligence  to 
whatever  else  he  sees,  can  modify  for  his  good,  within  certain  de- 
terminate limits,  the  system  of  phenomena  of  which  he  forms  a  part 
— being  enabled  to  do  this  by  a  wise  exercise  of  his  activity,  disen- 
gaged from  all  oppressive  terror,  and  directed  by  an  accurate 
knowledge  of  natural  laws.  Lastly,  we  have  seen  that  the  field  of 
positive  philosophy  lies  wholly  within  tae  limits  of  our  solar  system, 
the  study  of  the  universe  being  inaccessible  in  any  positive  sense.* 

*  As  before  remarked,  M.  Comte  speaks  much  too  absolutely  here,  in  oversight  of  what 
modern  astronomical  researches  have  really  accomplished. — J.  P.  N. 
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CHAPTER    I. 

GENERAL    VIEW. 

Astronomy  was  a  positive  science,  in  its  geometrical 
t{oSeofecthe°8ci- aspect,  from  the  earliest  days  of  the  School  of  Alexan- 
dria; but  Physics,  which  we  are  now  to  consider,  had 
no  positive  character  at  all  till  Galileo  made  his  great  discoveries 
on  the  fall  of  heavy  bodies.  We  shall  find  the  state  of  Physics  far 
less  satisfactory  than  that  of  Astronomy,  not  only  on  account  of 
the  greater  complexity  of  its  phenomena,  but  under  its  speculative 
aspect,  from  its  theories  being  less  pure  and  systematized,  and, 
under  its  practical  aspect,  from  its  previsions  being  less  extended 
and  exact.  The  precepts  of  Bacon  and  the  conceptions  of  Descar- 
tes have  advanced  it  considerably  in  the  last  two  centuries,  in  its 
character  of  a  positive  science  ;  but  the  empire  of  the  primitive 
metaphysical  habits  is  not  to  be  at  once  overthrown  ;  and  Physics 
could  not  be  immediately  imbued  with  the  positive  spirit,  which 
Astronomy  itself,  our  only  completely  positive  science,  did  not 
assume  in  its  mechanical  aspect  till  the  middle  of  that  period. 
The  further  we  go  among  the  sciences,  the  more  we  shall  find  of 
the  old  unscientiticspirit,  and  not  only  in  their  details,  but  impairing 
their  fundamental  conceptions.  If  we  now  compare  the  philosophy 
of  Physics  with  the  perfect  model  offered  to  us  by  astronomical 
philosophy,  I  hope  we  shall  perceive  the  possibility  of  giving  to  it, 
and  afterward  to  the  other  sciences  in  their  turn,  the  samepositiv- 
ity  as  the  first,  though  their  phenomena  are  far  from  admitting  of 
an  equal  perfection  of  simplicity  and  generality. 

First,  we  must  see  what  is  the  domain  of  Physics,  properly  so 
called. 

Taken  together  with  Chemistry  (for  the  present),  the 

object  of  the  two  is  the  knowledge  of  the  general  laws 

of  the  Inorganic  world.     This  study  has  marked  characters,  to  be 
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analyzed  hereafter,  distinguishing  it  from  the  science  of  Life,  which 
follows  it  in  our  encyclopedic  scale,  as  well  as  from  that  of  astron- 
omy which  precedes  it.  The  distinction  between  Phys-  Compared  wlth 
ics  and  Chemistry  is  much  less  easy  to  establish;  and  it  Chemi3try- 
is  one  more  difficult  to  pronounce  upon  from  day  to  day,  as  new  dis- 
coveries bring  to  light  closer  relations  between  them.  Though  the 
division  between  these  sciences  is  less  obvious  than  between  any 
other  two  in  the  scale,  it  is  not  the  less  real  and  indispensable,  as 
we  shall  see  by  three  considerations  which,  perhaps,  might  be 
insufficient  apart,  but  which,  when  united,  leave  no  uncertainty. 
First,  the  generality  which   characterizes  physical 

,  °  •  i     ,  i  .    u      .    ,  \   y     , ,        Its  generality. 

researches  contrasts  with  the  specialty  inherent  in  the 
chemical.  Every  physical  consideration  is  applicable  to  all  bodies 
whatever,  while  chemistry  studies  the  action  appropriate  to  a  par- 
ticular substance.  If  we  look  at  their  classes  of  phenomena,  we 
find  that  gravity  manifests  itself  in  the  same  way  in  all  bodies; 
and  the  same  with  phenomena  of  heat,  of  sound,  of  light,  and  even 
electrical  effects.  The  difference  is  only  in  degree.  But,  in  the 
compositions  and  decompositions  of  Chemistry,  we  have  to  deal 
with  specific  properties,  which  vary  not  in  elementary  substances, 
but  in  their  most  analogous  combinations.  The  only  exception 
which  can  be  alleged,  in  the  whole  domain  of  Physics,  is  that  of 
magnetic  phenomena;  but  modern  researches  tend  to  prove  that 
they  are  a  mere  modification  of  electrical  phenomena,  which  are 
unquestionably  general.  The  general  properties  of  Physics  were. 
in  the  metaphysical  days  of  the  science,  regarded  as  consisting  of 
two  classes — those  which  were  necessarily,  and  those  which  were 
contingently  universal.  But  the  false  distinction  arose  from  the 
notion  of  that  age,  that  the  business  of  science  was  to  inquire  into 
the  nature  of  bodies, — the  study  of  their  properties  being  a  mere 
secondary  affair.  Now  that  we  know  o:ir  business  to  be  with  the 
properties  alone,  we  see  the  error,  and  need  only  ask  whether  we 
can  conceive  of  any  body  absolutely  devoid  of  weight,  or  of  tem- 
perature. 

In  the  second  place,  Physics  relates  to  masses,  and 
Chemistry  to  molecules;  insomuch  that  chemistry  was  maassTsgormoie- 
formerly  called  Molecular  Physics.  But,  real  as  this 
distinction  is,  we  must  not  carry  it  too  far,  but  remember  that 
purely  physical  action  is  often  as  molecular  as  chemical  action  ;  as 
in  the  case  of  gravity.  Physical  phenomena  observed  in  masses 
are  usually  only  the  sensible  results  of  those  which  are  going  on 
among  their  particles:  and,  at  most,  we  can  except  from  this  only 
phenomena  of  sound,  and  perhaps  of  electricity.  As  for  the  neces- 
sity of  a  certain  mass,  to  manifest  physical  action,  that  is  equally 
indispensable  in  chemistry.  The  best  way  of  expressing  the  gen- 
eral fact  which  lies  at  the  bottom  of  this  distinction  is,  perhaps, 
that  in  chemistry,  one  at  least  of  the  bodies  concerned  must  be  ii» 
a  state  of  extreme  division  ,  while  this  is  so  far  from  being  a. 

13 
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necessary  condition  of  physical  action  that  it  is  rather  an  impedi- 
ment to  it.  This  is  a  proof  of  a  real  distinction  between  the  two 
sciences,  though  it  may  not  be  a  very  marked  one. 

In  the  third  place,  the  constitution  of  bodies, — the 
?a,fgeraen°tf  ot  arrangement  of  their  molecules, — may  be  changed,  in 
KÎÏÏSÏtoï"  of  exhibiting  physical  phenomena;  but  the  composition 
of  their  molecules  remains  unchangeable  :  whereas,  in 
Chemistry,  not  only  is  there  always  a  change  of  state  in  one  of  the 
bodies  concerned,  but  the  mutual  action  of  the  bodies  alters  their  na- 
ture; and  it  is  this  alteration  which  constitutes  the  phenomenon. 
Many  physical  agents  can,  no  doubt,  work  changes  of  composition 
and  decomposition,  if  their  operation  be  yvvy  energetic  and  pro- 
longed ;  and  it  is  this  which  forms  such  connection  as  there  is  be- 
tween the  two  sciences:  but,  at  that  point  of  activity,  physical 
agencies  pass  the  boundary,  and  become  chemical. 

Positive  philosophy  requires  that  we  should  draw  off  altogether 
from  the  study  of  agents,  to  which  it  may  bo  imagined  that  phe- 
nomena are  to  be  referred.  Any  number  of  persons  may  discover 
a  supposed  agent  ;  as.  tor  instance,  the  universal  ether  of  modern 
philosophers,  by  which  a  variety  of  phenomena  may  be  supposed  to 
be  explained  ;  and  we  mav  not  be  able  to  disprove  such  an  agency. 
But  we  have  no  more  to  do  with  modes  of  operation  than  with  the 
nature  of  the  bodies  acted  upon.  We  art;  concerned  with  phenom- 
ena alone,  and  what  we  have  to  ascertain  is  their  laws.  In  depart- 
ing from  this  rule,  we  leave  behind  us  all  the  certainty  and 
consistency  of  real  science. 

Keeping  within  our  true  limits,  then,  we  see  that  if  chemical 
phenomena  should  be  reduced  by  analysis  into  the  form  of  purely 
physical  actions, — an  achievement  very  possible  to  the  present  gen- 
eration of  scientific  men, — our  fundamental  distinction  between  ilie 
two  sciences  will  not  be  shaken.  It  will  still  be  true  that  in  a 
chemical  fact  something  more  is  involved  than  in  a  simply  physical 
one:  namely,  the  characteristic  alteration  undergone  by  the  mole- 
cular composition  of  the  bodies,  and  therefore  by  the  whole  of  their 
properties.  Such  a  distinction  is  secure  amid  any  scientific  revo- 
lution that  can  ever  happen. 

Description  of  From  these  three  considerations,  taken  together,  we 
Physics.  derive  our  description  of  Physics.     This  science  con- 

sists in  studying  the  laws  which  regulate  the  general  properties  of 
bodies,  commonly  regarded  in  the  mass,  and  always  placed  in  cir- 
cumstances which  admit  of  their  molecules  remaining  unaltered, 
and  generally  in  their  state  of  aggregation.  With  a  view  to  the 
great  end  of  all  science,  we  must  add  that  the  aim  of  physical  the- 
ories is  to  foresee,  as  exactly  as  possible,  all  the  phenomena  that 
will  be  exhibited  by  a  body  placed  in  any  set  of  given  circum- 
stances, excluding,  of  course,  such  as  could  alter  its  nature.  This 
is  not  the  less  true  because  we  can  rarely  attain  the  prescribed 
aim.  The  imperfection  is  in  our  knowledge  alone.  In  estimating 
the  true  character  of  any  science,  the  only  way  is,  first,  to  suppose 
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the  science  perfect,  and  then  to  study  the  fundamental  difficulties 
presented  by  this  ideal  perfection. 

Our  description  shows  us  how  much  more  complexity  we  shall 
find  in  physical  than  in  astronomical  inquiries.  In  astronomy  we 
study  bodies,  known  to  us  only  by  sight,  under  two 
aspects  only,  their  forms  and  motions.  All  considera- 
tions but  these  are  excluded.  But  in  Physics,  on  the  contrary,  the 
bodies  we  have  to  study  are  recognised  by  all  our  .senses,  and  are 
regarded  under  an  aggregate  of  general  conditions,  and  therefore 
amid  a  complication  of  relations.  It  is  clear,  not  only  that  this 
science  is  inferior  to  astronomy,  but  that  it  would  be  impracticable 
if  the  group  of  fundamental  obstacles  was  not  compensated  for,  up 
to  a  certain  point,  by  the  extension  of  our  means  of  exploration. 
We  meet  here  the  law,  before  laid  down,  that  in  proportion  as  phe- 
nomena become  com  plicated,  they  thereby  become  explorable  under 
a  proportionate  variety  of  relations. 

Of  the  three  procedures  which  constitute  our  art  of  Methods  of  in- 
observing,  the  last,  Comparison,  is  scarcely  more  ap-  quiry- 
plicable  here  than  with  regard  to  astronomical  phenomena.  Its 
proper  application  is,  in  fact,  to  the  phenomena  of  organized  bodies, 
as  we  shall  see  hereafter.  But  the  other  two  methods  are  entirely 
suitable  to  Physics.  Observation  was,  in  astronomy, 
restricted  to  the  use  of  a  single  sense  ;  but  in  Physics, 
all  our  senses  find  occupation.  Yet  would  Observation  effect  little 
without  the  aid  of  Experiment,  the  regulated  use  of 
which  is  the  great  resource  of  physicists  in  all  ques-  xper 
tions  that  involve  any  complexity.  Tin's  procedure  consists  in  ob- 
serving beyond  the  range  of  natural  circumstances  ; — in  placing 
bodies  in  artificial  conditions,  expressly  instituted  to  enable  us  to 
examine  the  action  of  the  phenomena  we  wish  to  study  under  a 
particular  point  of  view.  We  can  see  at  once  how  eminently  this 
art  is  adapted  to  physical  researches;  and  how  it  must  there  find 
its  triumphs  :  since  there  are  hardly  any  bounds  to  our  power  of 
modifying  bodies,  for  the  purpose  of  studying  their  phenomena. 
In  chemistry,  experiment  is  commonly  supposed  to  be  more  com- 
plete than  in  anj^  other  department:  but  I  think  it  is  of  a  higher 
order  in  physics,  for  the  reason  that  in  chemistry  the  circumstances 
are  always  artificially  arranged,  while  in  physics  we  have  the 
choice  of  natural  or  artifical  circumstances;  and  the  philosophical 
character  of  experimentation  consists  in  choosing  the  freest  possible 
case  that  will  show  us  what  we  want.  We  have  a  wider  range, 
and  a  choice  of  simpler  cases,  in  physics  than  in  chemistry  ;  and  in 
physics,  therefore,  is  experiment  supreme. 

The  next  great  virtue  of  physics  is  its  allowing  the 
application  of  mathematical  analysis,  which  enters  into  nia?henmticai° 
this  science,  and  at  present  goes  no  further  ; — not  yet,  anays 
with  real  efficacy,  into  chemistry.     It  isless  perfect  in  physics  than 
in  astronomy  ;  but  there  is  still  enough  of  simplicity  and  fixedness 
in  physical  phenomena  to  allow  of  its  extended  use.     Its  employ- 
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ment  may  be  direct  or  indirect  : — direct  when  we  can  seize  the 
fundamental  numerical  law  of  phenomena,  so  as  to  make  it  the 
basis  of  a  series  of  analytical  deductions  ;  as  when  Fourier  founded 
his  theory  of  the  distribution  of  heat  on  the  principle  of  thermologi- 
cal  action  between  two  bodies  being1  proportionate  to  thedifference 
of  their  temperatures  :  and  indirect,  when  the  phenomena  have 
been  referred  to  some  geometrical  or  mechanical  laws  ;  when,  how- 
ever, it  is  not  properly  to  physics  that  the  analysis  is  applied,  but 
to  geometry  or  mechanics.  Such  are  the  cases  of  reflection  or 
refraction  in  the  geometrical  relation  ;  and  in  the  mechanical,  the 
investigation  of  weight,  or  of  a  part  of  acoustics.  In  cither  case 
extreme  care  is  requisite  in  the  first  application,  and  the  further 
development  should  be  vigilantly  régala  ted  by  the  spirit  of  physical 
research.  The  domain  of  physics  is  no  pro  per  field  for  mathemati- 
cal pastimes.  The  best  security  would  be  in  giving  a  geometri- 
cal training  to  physicists,  who  need  not  then  have  recourse  to 
mathematicians,  whose  tendency  it  is  to  despise  experimental  sci- 
ence. By  this  method  will  that  union  between  the  abstract  and 
the  concrete  be  effected  which  will  perfect  the  uses  of  mathemati- 
cal, while  extending  the  positive  value  of  physical  science.  Mean- 
time, the  uses  of  analysis  in  physics  are  clear  enough.  Without  it 
we  should  have  no  precision,  and  no  eo-ordinat  ion  :  and  what  ac- 
count could  we  give  of  our  study  of  heat,  weight,  light,  etc.?  We 
should  have  merely  scries  of  unconnected  facts,  in  which  we  could 
foresee  nothing  but  by  constant  recourse  to  experiment  ;  whereas, 
they  now  have  a  character  of  rationality  which  fits  them  for  pur- 
poses of  prevision.  From  the  complexity  of  physical  phenomena, 
however,  the  difficulty  of  the  mathematical  application  is  great. 
In  some,  a  part  of  the  essential  conditions  of  the  problem  must  be 
thrown  out,  to  admit  of  its  transformation  into  a  mathematical 
question  ;  and  hence  the  necessity  for  reserve  in  the  employment 
of  analysis.  The  art  of  combining  analysis  and  experiment,  with- 
out subordinating  the  one  to  the  other,  is  still  almost  unknown.  It 
constitutes  the  last  advance  of  the  true  method  of  physical  study; 
and  it  will  be  developed  when  physicists,  and  not  geometers,  con- 
duct the  analytical  process,  and  not  till  then. 

Encyclopedical  Having  seen  what  is  the  object  of  Physics,  and  what 
Rank  of  Physics.  t])e  ineans  of  in  vestigation,  we  have  next  to  fix  its  posi- 
tion in  the  scientific  hierarchy. 

The  phenomena  of  Physics  are  more  complicated  than  those  of 
Astronomy  ;  and  Astronom\r  is  the  scientific  basis  and  model  of 
Physics,  which  can  not  be  effectually  studied  otherwise  than 
through  the  study  of  the  more  simple  and  general  science.  In 
this,  we  individually  follow  the  course  of  our  race.  It  was  by  As- 
Reiation  to  as-  tronomy  that  the  positive  spirit  was  introduced  into 
tronomy.  natural  philosophy,  after  it  had  been  sufficiently  devel- 

oped by  purely  mathematical  investigations.  Our  individual  educa- 
tion is  in  analogy  with  this  :  for  we  have  learned  from  astronomy 
what  is  the  real  meaning  of  the  explanation  of  a  phenomenon,  with- 
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out  any  impracticable  inquiry  about  its  cause,  first  or  final,  or  its 
mode  of  production.  Physics  should,  more  than  the  other  natural 
sciences,  follow  closely  upon  astronomy,  because,  after  astronomy, 
its  phenomena  are  less  complex  than  any. 

Besides  these  reasons  belonging  to  Method,  there  is  the  grand 
consideration  that  the  theories  of  astronomy  afford  the  only  data 
for  the  study  of  terrestrial  physics  Our  position  in  the  solar 
system,  and  the  motions,  form,  size,  and  equilibrium  of  the  mass  of 
our  world  among  the  other  planets,  must  be  known  before  we  can 
understand  the  phenomena  going  on  at  its  surface.  What  could 
we  make  of  weight,  for  instance,  or  of  the  tides,  without  the  data 
afforded  by  astronomical  science  ?  These  phenomena  indeed  make 
the  transition  from  astronomy  to  physics  almost  insensi-  Reiationto 
ble.  In  this  way  Physics  is  indirectly  connected  with  Ma^ematics. 
Mathematics.  There  is  also  a  direct  connection,  as  some  physical 
phenomena  have  a  geometrical  and  mechanical  character, — as  much 
as  those  of  astronomy,  though  under  a  great  complication  of  the 
circumstances.  The  abstract  laws  of  space  and  motion  must  pre- 
vail as  much  in  the  one  science  as  in  the  other.  If  the  relation  is 
thus  unquestionable  in  the  doctrine,  it  is  not  less  so  in  the  spirit 
and  method  which  we  must  bring  to  the  study  of  physics.  It  must 
be  ever  remembered  that  the  true  positive  spirit  first  came  forth 
from  the  pure  sources  of  mathematical  science  ;  and  it  is  only  the 
mind  that  has  imbibed  it  there,  and  which  has  been  face  to  face 
with  the  lucid  truths  of  geometry  and  mechanics,  that  can  bring 
into  full  action  its  natural  positivity,  and  apply  it  in  bringing  the 
most  complex  studies  into  the  reality  of  demonstration.  So  other 
discipline  can  fitly  prepare  the  intellectual  organ.  We  might  fur- 
ther say  that,  as  geometrical  ideas  are  more  clear  and  fundamental 
than  mechanical  ideas,  the  former  are  more  necessary,  in  an  educa- 
tional sense,  to  physicists  than  the  latter,  though  the  use  of  mechan- 
ical ideas  is  the  more  immediate  and  extended  in  physical  science. 
Thus  we  see  how  we  must  conclude  that  the  education  of  physicists 
must  be  more  complicated  than  that  of  astronomers.  Both  have 
need  of  the  same  mathematical  basis,  and  physicists  must  also  have 
studied  astronomy,  at  least  in  a  general  way.  And  this,  again, 
assigns  the  position  of  their  science. 

Its  rank  is  equally  clear,  if  we  look  in  the  opposite  direction, — 
at  the  sciences  which  come  after  it. 

It  can  hardly  be  by  accident  that,  in  all  languages  Relation  to  the 
of  thinking  peoples,  the  word  which  originally  indi-  rest- 
cated  the  study  of  the  whole  of  nature  should  have  become  the 
name  of  the  particular  science  we  are  now  considering.  Astronomy 
is,  in  fact,  an  emanation  from  mathematics.  Every  other  natural 
science  was  once  comprehended  underthe  term  Physics;  and  that 
to  which  it  is  now  restricted  must  be  supreme  over  the  rest.  Its 
relation  to  the  rest  is  just  this:  that  it  investigates  the  general 
properties  common  to  all  bodies  ;  that  is,  the  fundamental  constitu- 
tion of  matter  ;  while  the  other  sciences  exhibit  the  modifications 
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of  those  properties  peculiar  to  each  :  and  the  study  of  those  prop- 
erties in  the  general  must,  of  course,  precede  that  of  their  par- 
ticular cases.  In  regard  to  Physiology,  for  instance,  it  is  clear 
that  organized  bodies  are  subject  to  the  general  laws  of  matter, 
those  laws  being  modified  in  their  manifestations  by  the  character- 
istic circumstances  of  the  state  of  Lite».  The  same  is  the  case 
with  Chemistry.  Without  admitting  the  questionable  hypothesis 
under  which  some  eminent  men  of  our  time  refer  all  chemical 
phenomena  to  purely  physical  action,  it  is  yet  evident  that  the  con- 
currence of  physical  influences  is  indispensable  to  every  chemical 
act.  What  could  we  make  of  any  phenomenon  of  composition  or 
decomposition,  if  we  left  out  all  data  of  weight,  heat,  electricity, 
etc.?  And  how  could  we  estimate  the  chemical  power  of  these 
various  agents  without  first  knowing  the  laws  of  the  general  in- 
fluence proper  to  each  ?  Chemistry  is  closely  dependent  on  Thysics; 
while  Physios  is  wholly  independent  <^ï  Chemistry. 
Relation  to  hu-  As  for  the  direct  operation  of  this  science  on  the 
ma*,  progress.  ],um;m  intellect,  it  is  less  marked  than  that  of  the  two 
natural  sciences  which  occupy  the  extremities  of  the  scale, — astron- 
omy and  physiology, — which  immediately  contemplate  the  two 
great  objects  of  human  interest. — the  Universe  and  Man:  but  one 
striking  fact  with  regard  to  physics  is  that  it  has  been  the  great 
battle-ground  between  the  old  theological  and  metaphysical  spirit 
and  the  positive  philosophy.  In  Astronomy  the  positive  philosophy 
took  possession, and  triumphed  almost  without  opposition, except 
about  the  earth's  motion  ;  while  in  the  domain  of  Physics  the  con- 
flict has  gone  on  for  centuries;  a  circumstance  attributable  to  the 
imperfection  of  physical,  in  comparison  with  astronomical  science. 
A V i 1 1 1   this  science   begins  the  exhibition  of  human 

Human     rower  .  ,....,'  T        .  . 

of     modifying  power  m  mod 1 1  vi n<r  phenomena.  Jn  Asfrononiv.  human 

phenomena.  J  .  *    '      ..     ,  .  T1,       ".        .      , 

intervention  was  out  01  the  question  :  m  rJrysics  it  be- 
gins; and  we  shall  see  how  it  becomes  more  powerful  as  we  descend 
the  scale.  This  power  counterbalances  that  of  exact  prevision  which 

we  have  in  astronomy,  through  its  extreme  simplicity.  The  one 
power  or  the  other, — the  power  of  foreseeing  or  of  modifying. — is 
necessary  to  our  outgrowth  of  theological  philosophy.  Our  previs- 
ion disproves  the  notion  that  phenomena  proceed  from  a  super- 
natural will,  which  is  the  same  thing  as  calling  them  variable  :  and 
our  ability  to  modify  them  shows  that  the  powers  under  which  they 
proceed  are  subordinated  to  our  own.  The  first  is  the  higher  order 
of  proof;  but  both  are  complete  in  their  way,  and  certain  to  com- 
mand, sooner  or  later,  universal  assent.  The  proof  which  Franklin 
afforded  of  human  control  over  the  lightning  destroyed  the  religious 
terror  of  thunder  as  effectually  as  the  superstition  about  comets  was 
destroyed  by  the  prevision  of  their  return  ;  though  the  experiments 
by  which  Franklin  established  the  identity  of  the  lightning  with  the 
common  electric  discharge  could  be  decisive  only  with  physicists, 
while  the  generality  of  men  could  understand  how  the  return  of 
comets  was  foreseen.     As  the  opposition   between  the  theological 
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and  the  positive  philosophies  becomes  less  simply  evident,  our 
power  of  intervention  becomes  more  varied  and  extended  ;  the 
amount  of  proof  yielded  in  the  two  cases  being  equal  in  the  eyes 
of  men  in  general,  though  not  strictly  equivalent. 

In  regard  to  the  speculative  rank  of  Physics,  it  is  clear  Prevision  im- 
that  it  does  not  admit  of  prevision  to  any  extent  at  all  Perfect- 
comparable  to  that  of  astronomy,  because  it  consists  of  numerous 
branches,  scarcely  at  all  connected  with  each  other,  and  concurring 
only  in  a  feeble  and  doubtful  way  in  its  chief  phenomena.  We 
can  therefore  see  only  a  little  way  forward  ;  often  scarcely  beyond 
the  experiment  in  hand  ;  but  we  shall  see  its  speculative  superiority 
to  the  sciences  which  come  after  it,  when,  in  studying  chemistry 
and  physiology,  we  lind  another  kind  of  incoherence  existing 
among  their  phenomena,  making  prevision  more  imperfect  still. 
The  great  distinction  of  Physics  is  that  which  has  been  referred  to 
before, — that  it  instructs  us  in  the  art  of  Experiment.  Philoso- 
phers must  ascend  to  this  source  of  experimentation,  whatever  their 
special  objects  may  be,  to  learn  what  are  the  spirit  and  conditions 
of  true  experimentation, and  what  the  necessary  precautions. — Each 
of  the  sciences  in  the  scale  presents,  besides  the  characters  of  the 
positive  method  which  are  common  to  them  all,  some  indication 
appropriate  to  itself,  which  ought  to  be  studied  at  its  source,  to 
be  duly  appreciated.  Mathematical  science  exhibits  characteristics 
the  elementary  conditions  of  positivity  :  astronomy  of each sclence- 
determines  the  true  study  of  Nature  :  physics  teaches  us  the  theory 
of  experimentation  :  chemistry  offers  us  the  art  of  nomenclature: 
and  physiology  discloses  the  true  theory  of  classification. 

I  have  deferred  till  now  what  I  have  to  offer  on  the  important 
subject  of  the  rational  construction  and  scientific  use  of  hypotheses, 
regarded  as  a  powerful  and  indispensable  auxiliary  to  our  study  of 
nature.  It  is  in  the  region  of  astronomy  that  I  must  PhiiOSOphy  of 
take  my  stand  in  discussing  this  subject,  though  it  was  h>'P°theses- 
not  necessary  to  advert  to  it  while  we  were  surveying  that  region. 
Hypothesis  is  abundantly  employed  in  astronomy  ;  but  there  it  may 
be  said  to  prescribe  the  conditions  of  its  own  use. — so  simple  are 
the  phenomena  in  question  there.  Thence  do  I  think  it  necessary 
to  derive,  therefore,  our  conceptions  of  the  character  and  rules  of 
this  valuable  resource,  in  order  to  its  employment  in  the  other  de- 
partments of  natural  philosophy. 

There  are  only  two  general  methods  by  which  we  can  get  at  the 
law  of  any  phenomenon, — the  immediate  analysis  of  the  course  of 
the  phenomenon,  or  its  relation  to  some  more  extended  law  already 
-established;  in  other  words,  by  induction  or  deduction.  Neither 
of  these  methods  would  help  us,  even  in  regard  to  the  simplest  phe- 
nomena, if  we  did  not  begin  by  anticipating  the  results,  by  making 
a  provisional  supposition,  altogether  conjectural  in  the  first  in- 
stance, with  regard  to  some  of  the  very  notions  which  are  the  object 
of  the  inquiry.  Hence  the  necessary  introduction  of  hypotheses 
into  natural  philosophy.    The  method  of  approximation  employed 
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by  geometers  first  suggested  the  idea  ;  and  without  it  all  discovery 
of  natural  laws  would  be  impossible  in  cases  of  any  degree  of 
complexity;  and  in  all,  very  slow.  But  the  employment  of  this 
instrument  must  always  be  subjected  to  one  condition,  the  neglect 

of  which  would  impede  the  development  of  real  knowledge.  This 
condition  is  to  imagine  such  hypotheses  only  as  admit,  by  their 
Necessary  eon-  nature. of  a  positive  and  inevitable  verification  at  some 
dlli"n  future  time, — the  precision  of  this  verification  being 

proportioned  to  what  we  can  learn  of  the  corresponding  phenomena. 
In  other  words,  philosophical  hypotheses  must  always  have  the 
character  of  simple  anticipations  of  what  we  might  know  at  once, 
by  experiment  and  reasoning,  if  the  circumstances  of  the  problem 
had  been  more  favorable  than  they  are.  Provided  this  rule  he 
scrupulously  observed,  hypotheses  may  evidently  be  employed 
without  danger,  as  often  as  they  are  needed,  or  rationally  desired. 
Ii  is  only  substituting  an  indirect  for  a  direct  investigation,  when 
the  latter  is  iinpossihle  or  too  difficult.  But  if  the  two  are  not 
employed  on  the  same  general  subject,  and  if  we  try  to  reach  by 
hypothesis  what  is  inaccessible  to  observation  and  reasoning,  the 
fundamental  condition  is  violated,  and  hypothesis,  wandering  out 
of  the  held  of  science,  merely  leads  us  astray.  Our  study  of  nature 
is  restricted  to  the  analysis  of  phenomena  in  order  to  discover  their 
laws;  that  is,  their  constant  relations  of  succession  or  similitude  ; 
and  can  have  nothing  to  do  with  their  nature,  or  their  cause,  first 
or  final,  or  the  mode  of  their  production.  Every  hypothesis  which 
strays  nevond  the  domain  of  the  positive  can  merely  occasion 
interminable  discussions,  by  pretending  to  pronounce  on  questions 
which  our  understandings  are  incompetent  to  decide. — Everyman 
of  science  admits  this  rule,  in  its  simple  statement;  but  it  cannot 
be  practically  understood, — so  often  as  it  is  violated,  and  to  such  a 
degree  as  to  alter  the  whole  character  of  Physics.  The  use  of  con- 
jecture is  to  fill  up  provisionally  the  intervals  left  here  and  there 
by  reality  ;  but  practically  we  find  the  two  materials  entirely 
separated,  and  the  real  subordinated  to  the  conjectural.  It  is 
necessary,  therefore,  to  ascertain  and  explain  the  actual  state  of 
the  question  with  regard  to  Physics. 

two  classes  of  The  hypotheses  employed  by  physical  inquirers  in 
hypothesis.  om.  <jay  are  0f  (;W0  classes  ;  the  first,  a  very  small  class, 
relate  simply  to  the  laws  of  phenomena  :  the  other,  and  larger 
class,  aim  at  determining  the  general  agents  to  which  different 
kinds  of  natural  effects  may  be  referred.  Now,  according  to  the 
rule  just  laid  down,  the  first  kind  alone  are  admissible  ;  the  second 
have  an  antiscientific  character,  are  chimerical,  and  can  do  nothing 
but  hinder  the  progress  of  science. 

First  class  in-  I'1  Astronomy,  the  first  class  only  is  in  use,  because 
dispensable.  t]ie  scjence  }ias  a  wholly  positive  character.  A  fact  is 
obscure;  or  a  law  is  unknown  :  we  proceed  to  form  an  hypothesis, 
in  agreement,  as  far  as  possible,  with  the  whole  of  the  data  we  are 
in  possession  of  ;  and  the  science,  thus  left  free  to  develop  itself,, 
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always  ends  by  disclosing  new  observable  consequences,  tending  to 
confirm  or  invalidate,  indisputably,  the  primitive  supposition.  We 
have  before  noticed  frequent  and  happy  examples  of  this  method  of 
discovering  the  primary  truths  of  astronomy.  But,  since  the  estab- 
lishment of  the  law  of  gravitation,  geometers  and  astronomers  have 
put  away  all  their  fancies  of  chimerial  fluids  causing  planetary 
motions  ;  or  have,  at  least,  indulged  in  them  merely  as  a  matter  of 
personal  taste,  and  not  of  scientific  investigation.  It  would  be  well 
if,  in  a  study  so  much  more  difficult  as  Physics,  philosophers  would 
imitate  the  astronomers.  It  would  be  well  if  they  would  second  class 
confine  their  hypotheses  to  the  yet  unknown  circum-  chimerical- 
stances  of  phenomena,  or  their  yet  hidden  laws,  and  would  entirely 
let  alone  their  mode  of  production,  which  is  altogether  beyond  the 
limit  of  our  faculties.  What  scientific  use  can  there  be  in  fantastic 
notions  about  fluids  and  imaginary  ethers,  which  are  to  account  for 
phenomena  of  heat,  light,  electricity,  and  magnetism  ?  Such  a  mix- 
ture of  facts  and  dreams  can  only  vitiate  the  essential  ideas  of 
physics,  cause  endless  controversy,  and  involve  the  science  itself  in 
the  disgust  which  the  wise  must  feel  at  such  proceedings.  These 
fluids  are  supposed  to  be  invisible,  intangible,  even  imponderable, 
and  to  be  inseparable  from  the  substances  which  they  actuate.  Their 
very  definition  shows  them  to  have  no  place  in  real  science  ;  for  the 
question  of  their  existence  is  not  a  subject  for  judgment:  it  can 
no  more  be  denied  than  affirmed  :  our  reason  has  no  grasp  of  them 
at  all.  Those  who,  in  our  day,  believe  in  caloric,  in  a  luminous 
ether,  or  electric  fluids,  have  no  right  to  despise  the  element- 
ary spirits  of  Paracelsus,  or  to  refuse  to  admit  angels  and  genii. 
We  find  them  spurning  Lamarck's  notion  of  a  resonant  fluid  ;  but 
the  misfortune  of  this  hypothesis  was  that  it  came  too  late. — long 
after  the  establishment  of  acoustics.  If  it  had  been  put  forth  as 
early  in  the  days  of  science  as  the  hypotheses  about  heat,  light,  and 
electricity,  this  resonant  fluid  would  no  doubt  have  prospered  as 
well  as  the  rest.  Without  going  into  the  history  of  more  of  these 
baseless  inquiries,  it  is  enough  to  point  out  that  they  are  irrecon- 
cilable with  each  other;  and  when  superficial  minds  witness  the 
ease  with  which  they  destroy  each  other,  they  naturally  conclude 
the  whole  science  to  be  arbitrary,  consisting  more  in  futile  discussion 
than  in  anything  else.  Each  sector  philosopher  can  show  how  un- 
tenable is  the  hypothesis  of  another,  but  cannot  establish  his  own  ; 
and  it  would  generally  be  easy  to  devise  a  third  which  might  agree 
with  both.  It  is  true,  physicists  are  now  eager  to  declare  that  they 
do  not  attribute  any  intrinsic  reality  to  these  hypotheses;  and  that 
they  countenance  them  merely  as  indispensable  means  for  facilitat- 
ing the  conception  and  combination  of  phenomena.  But  we  see 
here  the  working  of  an  incomplete  positivity,  which  feels  the  inan- 
ity of  such  S}7stems,  and  yet  dares  not  surrender  them.  But  besides 
that  it  is  scarcely  possible  to  employ  a  fictitious  instrument  as  a 
reality,  without  at  times  falling  into  the  delusion  of  its  reality,  what 
rational  ground  is  there  for  proceeding  in  such  a  way,  when  we  have 
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before  us  the  procedure  and  achievements  of  astronomical  science, 
for  a  pattern  and  a  promise?  These  hypotheses  explain  nothing. 
For  instance,  the  expansion  of  bodies  by  heat  is  nut  explained, — 
that  is,  cleared  up, — by  the  notion  of  an  imaginary  fluid  interposed 
between  the  molecules,  which  tends  constantly  to  enlarge  their  in- 
tervals ;  for  we  still  have  to  learn  how  this  supposed  fluid  came  by 
its  spontaneous  elasticity,  which  is,  if  anything,  more  unintelligible 
than  the  primitive  fact.  And  so  on,  through  the  whole  range. 
These  hypotheses  clear  away  no  difficulties,  but  only  make  new 
ones,  while  they  divert  our  attention  from  the  true  object  of  our 
inquiries.  As  for  the  plea  that  habit  has  so  taken  hold  of  the 
minds  of  inquirers,  that  they  would  be  adrift  if  deprived  of  all 
their  moorings  at  once,  and  that  their  language  must  be  superseded 
by  a  wholly  new  one,  I  think  this  kind  of  difficulty  is  very  much 
exaggerated.  We  have  seen,  within  half  a  century,  how  often  men 
have  contrived  to  pass  from  some  physical  systems  to  their  oppo- 
sites  without  being  much  hindered  by  obstacles  of  language.  There 
would  be  scarcely  more  difficulty  in  casting  aside  futile  hypotheses; 
and  we  might,  as  we  sec  by  existing  examples,  gradually  substitute 
the  real  and  permanent  meaning  of  scientific  terms  for  the  fanci- 
ful and  variable  interpretation. 

History  of  the  These  fluids  are  nothing  more  than  the  odd  entities 
second' class.  materialized.  AVhichever  way  we  look  at  it,  what  is 
heat  apart  from  the  warm  body — light  apart  from  the  luminous 
body — electricity  apart  from  the  electric  body  ?  Are  they  not  pure 
entities,  like  thought  apart  from  the  thinking  body,  and  digestion 
apart  from  the  digesting  bod  J  ?  Here  we  have,  instead  of  abstract 
beings,  imaginary  fluids  deprived,  by  their  very  definition,  of  all 
material  qualities,  so  that  we  can  not  even  suppose  in  them  the 
limit  of  the  most  rarefied  gas.  If  the  descent  of  these  from  the  old 
entities  be  not  recognised,  what  filiation  of  ideas  can  ever  be 
admitted  ?  The  essential  character  of  metaphysical  conceptions  is 
to  attribute  to  properties  an  existence  separate  from  the  substance 
which  manifests  them.  What  does  it  matter  whether  we  call  these 
abstractions  souls  or  fluids?  The  origin  is  always  the  same  ;  and 
it  is  connected  with  that  inquisition  into  the  essence  of  things 
which  always  characterizes  the  infancy  of  the  human  mind,  occa- 
sioning, first,  the  conception  of  gods,  which  grew  into  that  of  souls, 
which  became  in  time  imaginary  fluids.  In  all  positive  science,  our 
understandings,  unable  to  pass  abruptly  from  the  metaphysical  to 
the  positive  stage,  have  travelled  through  this  transition  state  of 
development.  Meta  physics  itself  is  the  transition  stage  from  the- 
ology to  positive  science;  but  a.  secondary  transition  is  also  neces- 
sary, as  we  see  by  the  fact;  a  transition  from  metaphysical  to 
positive  conceptions.  The  mathematicians  and  astronomers  have 
attained  the  positive  basis.  The  physicists,  the  chemists,  the  physi- 
ologists, and  the  social  philosophers,  are  now  in  the  last  period  of 
transition;  the  physical  inquirers,  ready  to  pass  up  to  the  level  of 
the  astronomers  and  geometers,  and  all  the  others  held  back  for  a 
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while  by  the  complexity  of  their  respective  subjects  ;  as  we  shall 
see  hereafter.  This  bastard  positivism  was  the  way  out  of  the  old 
metaphysical  condition,  in  which  men  would,  but  for  it,  have  been 
imprisoned  to  this  day.  Nascent  science  first  humored  the  consti- 
tutional need,  and  then  led  us  on  by  offering  to  our  minds,  in  the 
place  of  the  old  scholastic  entities,  new  entities,  more  tangible, 
which  must  by  their  nature  introduce  into  our  studies  the  contem- 
plation of  phenomena  and  their  laws,  restricting  us  to  these  more 
and  more.  This  seems  to  have  been  the  important  temporary  use 
of  this  system  of  hypotheses;  to  enable  us  to  pass  from  the  meta- 
physical to  the  positive  stage. 

Astronomy  has  not  been  exempted  from  this  transi- 
tion state,  any  more  than  the  other  sciences  ;  but  it  was 
over  so  long  ago  that  it  is  forgotten, — so  few  are  those  who  are 
interested  in  the  history  of  philosophy!  If  we  look  back  to  the 
action  of  the  human  mind  in  the  seventeenth  century,  we  shall  see 
how  geometers  and  astronomers  were  preoccupied  with  hypotheses 
of  the  kind  wre  are  considering.  There  is  no  better  example  of 
them  than  that  famous  conception,  the  Vortices  of  Descartes  ;  for 
it  presents  clearly  the  three  stages  of  existence  common  to  them 
all  ;  the  creation  of  the  hypothesis,  its  temporary  use,  and  its  rejec- 
tion when  its  purpose  is  answered.  These  vortices,  so  ridiculed 
by  men  who  believed  in  caloric,  ether,  and  electric  fluids,  helped 
us  to  a  sound  philosophy  by  introducing  the  idea  of  mechanism, 
where  even  Kepler  had  imagined  only  the  incomprehensible  ac- 
tion of  souls  and  genii.  When  the  discussion  had  attained  the 
firm  ground  of  Celestial  Mechanics,  founded  upon  the  Newtonian 
theory,  the  influence  of  the  Cartesian  hypothesis  ceased  to  be  pro- 
gressive, and  became  retrograde.  To  the  last,  the  Cartesian  phi- 
losophers insisted,  in  arguments  as  plausible  as  those  of  our  existing 
physicists,  that  it  was  impossible  to  philosophize  without  such  a 
hypothesis.  They  were  answered  in  the  only  effectual  way,  by 
philosophizing  in  another  mode  :  and  the  vortices  were  heard  of  no 
more  when  geometers  and  astronomers  apprehended  the  true  object 
of  scientific  studies.  The  Cartesian  hypothesis  contributed  to  the 
education  of  the  human  mind  by  leading  it  to  see  that  we  have 
nothing  to  do  with  the  primitive  agents,  or  mode  of  production  of 
phenomena,  but  only  with  their  laws.  If,  in  the  other  sciences,  we 
have,  as  their  professors  assert,  reached  the  stage  of  positivity, 
hypotheses  like  that  of  the  vortices  may  be  dismissed,  as  no  longer 
needed  to  bring  us  out  of  the  metaphysical  state.  As  soon  as 
they  are  needless,  they  become  pernicious. 

The  transition  has  been  obvious  elsewhere  than  in 
astronomy.  It  has  taken  place  in  the  most  advanced 
departments  of  Physics;  and  especially  with  regard  to  Weight. 
There  was  scarcely  a  philosopher,  even  long  after  Galileo's  time, 
who  had  not  some  system  to  offer  about  the  causes  of  the  fall  of 
bodies.  At  that  time,  such  hypotheses  appeared  the  only  method 
of  studying  weight;  but  who  hears  of  them  now?     Acoustics  was 
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emancipated  about  the  same  time.  The  labors  of  Fourier  will  evi- 
dently release  thermology  ;  and  then  there  will  remain  only  the 
study  of  light  and  of  electricity  ;*  and  no  reason  can  be  assigned 
for  their  exclusion  from  the  general  rule.  The  question  will  be 
regarded  as  settled  henceforward  by  all  who  believe  that  the  his- 
torical development  of  the  human  mind  is  subject  to  natural  laws, 
determinate  and  uniform;  and  such  will  admit,  as  the  principle  of 
the  true  theory  of  hypotheses,  that  every  scientific  hypothesis,  to 
be  a  matter  of  judgment,  must  relate  exclusively  to  the  laws  of 
phenomena,  and  never  to  their  mode  of  production. 

Here  we  find,  as  in  every  analogous  case  of  difficulty,  the  use  of 
the  comparative  historical  method  which  I  have  just  employed. 
We  shall  enlarge  on  this  hereafter:  meantime,  1  must  offer  the 
observation  that  the  philosophy  of  the  sciences  can  not  be  properly 
studied  apart  from  their  history  ;  and.  conversely,  that  the  history 
apart  from  the  philosophy  would  he  idle  and  unintelligible. 
Rule  of  arrange-  I'1  reviewing  the  different  departments  of  Physics,  I 
mentinPtytS*  ]iall  follow  the  rule  which  determines  the  orders  of  the 
sciences  themselves:  that  is,  I  shall  take  them  in  the  order  of  the 
generality  of  their  phenomena,  their  simplicity,  the  relative  per- 
fection of  our  knowledge  of  them,  and  their  mutual  dependence. 
Under  this  rule,  we  shall  find  that  the  departments  that  offer  them- 
selves first  border  upon  Astronomy,  and  those  that  come  last  upon 
Chemistry. 

First  will  come  Weight,  in  solids  and  fluids,  regarded  statically 
and  dynamically.  About  this  assignment,  there  are  no  two  opin- 
ions; weight  being  absolutely  universal.  Its  phenomena  are  sim- 
ple, independent  of  others,  and  so  exactly  understood  that  science 
is  here  almost  as  positive  as  in  astronomy,  to  which  it  is  very 
nearly  allied.  Electric  phenomena  being  the  most  opposite  of  all 
to  those  of  weight,  in  all  these  particulars,  will  come  last;  and 
they  are  closely  allied  to  chemistry.  Between  them  will  come 
thermologv,  acoustics,  and  optics.  Fourier  put  away,  in  his  study 
of  heat,  all  fantastic  notions  about  imaginary  fluids,  and  brought 
his  subject  up  to  such  a  point  of  positivity  as  to  place  it  next  to  the 
study  of  gravity.  Acoustics  might,  perhaps,  contest  its  place  with 
thermology,  but  for  the  generality  of  the  phenomena  of  the  latter. 
In  regard  to  positivity,  there  is  little  to  choose  between  them  :  but 
there  are  gaps  in  our  knowledge  of  acoustics  which  also  indicate 
the  lower  place  for  it.  Our  order  then  is, — Barology, 
or  the  science  of  weight  :  thermology,  or  the  science 
of  heat:  acoustics,  optics,  and  electricity.  But  we  must  beware 
of  attaching  too  much  importance  to  this  arrangement,  which  is 
really  little  better  than  arbitrary,  though  as  good  as  our  present 
knowledge  admits.  We  shall  now  proceed  to  a  philosophical 
review  of  them,  exempt  from  details;  having,  in  thischapter,  ana- 
lyzed the  proper  object  of  Physics;  the  modes  of  investigation 

*  In  Electricity,  the  hypothesis  of  fluids  is  rapidly  yielding  before  the  rational 
idea  of  Polarity.— J.  P.  N. 
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■appropriate  to  it;  its  position  in  regard  to  the  other  sciences;  its 
influence  upon  the  education  of  human  reason  ;  its  degree  of  scien- 
tific perfection  ;  its  incomplete  positivity  at  present  ;  the  means  of 
remedying  this  by  a  sound  institution  of  hypotheses;  and  finally 
the  rational  distribution  of  its  different  departments. 


CHAPTER    II. 

BAROLOGY. 


Notwithstanding  the  advanced  state  of  our  means  for  the  study 
of  Barology,  we  have  no  complete  theory  of  weight,  but  only  frag- 
mentary portions  of  a  theory,  dispersed  through  treatises  on  rational 
mechanics  or  physics.  It  will  be  of  great  advantage  to  bring  them 
together. 

The#di  vision  of  the  subject  is  into  two  principal  sec- 
tions, subdivided  into  three  ;  the  Statical  and  Dynam- 
ical consideration  of  weight,  in  its  application  to  solids,  liquids,  and 
gr.ses.     Both  philosophically  and  historically,  this  division  is  indi- 
cated. 

SECTION    I. 
STATICS. 

Taking  the  statics  of  gravity  first,  we  must  point  out  statics of  Grav. 
that  we  owe  our  elementary  notions  of  positive  barology  Ity- 
to  Archimedes.  He  first  clearly  established  that  the  statical  effort 
produced  in  a  body  by  gravity — that  is,  weight— is 
entirely  independent  of  the  form  of  the  surface,  and 
depends  only  on  the  volume,  as  long  as  the  nature  and  constitution 
of  the  body  remain  unchanged.  This  may  appear  to  us  very  sim- 
ple ;  but  it  is  not  the  less  the  true  germ  of  a  leading  proposition  in 
natural  philosophy,  which  was  perfected  only  at  the  end  of  the  last 
century  ;  namely,  that  not  only  is  the  weight  of  a  body  independent 
of  its  form,  and  even  of  its  dimensions,  but  of  the  mode  of  aggre- 
gation of  its  particles,  and  of  all  variations  which  can  occur  in  their 
composition,  even  by  the  different  vital  operations;  in  a  word,  that 
this  quality  is  absolutely  unalterable,  except  by  the  circumstance 
of  its  distance  from  the  centre  of  the  earth  Archimedes  could 
take  none  but  geometrical  circumstances  into  the  account;  but,  in 
this  elementary  relation,  his  work  was  complete.  He  not  only  dis- 
covered that,  in  homogeneous  masses,  the  weight  is  always  in  pro- 
portion to  the  volume;  but  he  disclosed  the  best  means  of  measur- 
ing, in  solid  bodies,  by  his  famous  hydrostatic  principle,  the  speci- 
fic co-efficient  which  enables  us  to  estimate,  according  to  this  law, 
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the  weight  and  volume  of  the  body,  by  means  of  each  other.  We 
owe  to  him,  too,  the  idea  of  the  centre  of  gravity,  together  with  the 
first  development  of  the  corresponding  geometrical  theory.  Under 
this  view,  all  problems  respecting  the  equilibrium  of  solids  are  in- 
cluded in  the  domain  of  rational  mechanics;  so  that,  except  the 
important  relation  of  weight  to  masses,  which  could  be  fully  known 
only  to  the  moderns,  Archimedes  ought  to  be  regarded  as  the  true 
founder  of  statical  barology,  in  relation  to  solids.  There  is,  how- 
ever, another  leading  idea  which  was  not  clear  in  the  time  of  Ar- 
chimedes, though  it  became  so  soon  afterward:  that  of  the  law  of 
the  direction  of  gravity,  which  men  spontaneously  considered  to  be 
constant,  and  whieh  the  school  of  Alexandria  ascertained  to  vary 
from  place  to  place,  always  being  perpendicular  to  the  surface  of 
the  terrestrial  globe;  a  discovery  which  is  evidently  due  to  astron- 
omy, by  which  alone  the  means  are  offered  of  manifesting  and  meas- 
uring, by  comparison,  the  divergence  of  verticals. 

The  ancients  had  no  accurate  ideas  about  the  equilib- 
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rium  ot  liquids;  tor  Archimedes  contemplated  only  the 
equilibrium  of  solids  sustained  by  liquids.  His  principle  did  not 
result,  as  with  us,  from  an  analysis  of  the  pressure  of  the  liquid 
against  the  vessel  containing  it,  thus  disclosing  the  total  force  exer- 
cised by  the  liquid  in  sustaining  the  weight.  The  theory  of  gravi- 
tating liquida  is  to  be  ascribed  to  the  moderns. 

The  mathematical  character  of  fluids  is  that  their  molecules  are 
absolutely  independent:  and  the  geometrical  character  of  liquids 
is  that  they  are  absolutely  incompressible.  Neither  of  these  is 
strictly  true.  The  mutual  adherence  of  fluid  molecules  now  forms 
an  interesting  section  of  physics;  and,  as  for  the  compressibleness 
of  liquids,  it  was  indicated  by  several  phenomena — especially  the 
transmission  of  sound  by  water — and  it  is  now  proved  by  unques- 
tionable experiments.  The  contraction,  as  yet  producible,  is  xcvy 
small  ;  and  we  do  not  know  what  law  the  phenomenon  follows,  in 
its  relation  to  variation  of  pressure.  But  this  uncertainty  does  not 
affect  the  theory  of  the  equilibrium  of  natural  liquids,  owing  to  the 
extreme  smallness  of  the  condensation.  In  the  same  way,  imper- 
fect fluidity  is  no  hinderance,  provided  the  mass  has  a  certain  exten- 
sion. \Ve  may,  therefore,  put  aside  these  exceptions,  and  proceed 
to  consider  the  equilibrium  of  gravitating  liquids,  in  the  two  cases 
in  which  they  are  studied:  in  a  mass  so  limited  that  the  verticals 
are  parallel,  which  is  the  ordinary  case;  or  in  a  great  mass,  as  that 
of  the  sea,  in  which  we  have  to  allow  for  the  variable  direction  of 
gravity. 

In  the  first  case,  there  is  clearly  no  difficulty  about 

the  surface  ;  and  the  whole  question  is  of  the  pressure 
against  the  enclosing  vessel.  Stevinus,  following  the  principle  of 
Archimedes,  showed  that  the  pressure  upon  a  horizontal  boundary, 
or  floor,  is  always  equal  to  the  weight  of  the  liquid  column  of  the 
same  base  which  should  issue  at  the  surface  of  equilibrium  ;  and  he 
afterward  resolved  into  this  the  case  of  an  inclined  boundarv,  bv 
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decomposing  it  into  horizontal  elements,  as  we  now  do.  From  this 
it  appeared  that  the  pressure  is  always  equal  to  the  weight  of  a 
vertical  column  which  should  have  the  proposed  boundary  for  its 
base,  and  for  its  height  that  of  the  surface  of  equilibrium  above  the 
centre  of  gravity  of  this  boundary.  According  to  that,  the  infini- 
tesimal analysis  enables  us  easily  to  calculate  the  pressure  against 
any  definite  portion  of  any  curved  surface.  The  most  interesting 
physical  result  is  the  estimate  of  the  total  pressure  supported  by 
the  whole  of  the  vessel,  which  is  necessarily  equivalent  to  the  weight 
of  the  liquid  it  contains.  The  equilibrium  of  floating  bodies  is  only 
a  simple  application  of  this  rule  of  measurement  of  pressure.  The 
immersed  part  of  the  solid  is  a  boundary  ;  and  it  is  clear  that  the 
pressure  of  the  liquid  to  sustain  the  body  is  equivalent  to  a  vertical 
force  equal  to  the  weight  of  the  displaced  fluid,  and  applied  to  the 
centre  of  gravity  of  the  immersed  portion.  Thisrule'is  precisely 
the  principle  of  Archimedes.  The  main  problem  was  geometrically 
treated  by  him.  The  only  really  difficult  research  .in  this  matter 
relates  to  the  conditions  of  stability  of  this  equilibirum,  and  the 
analysis  of  the  oscillations  of  the  body  floating  round  its  stable  po- 
sition ;  and  this  is  one  of  the  most  complex  applications  of  the  dy- 
namics of  solids.  If  the  question  was  of  the  vertical  oscillations  of 
the  centre  of  gravity,  the  study  would  be  easy,  because  we  can  esti- 
mate at  once  the  waj7  in  which  the  pressure  increases  as  the  body 
is  further  immersed,  and  diminishes  as  it  rises,  tending  always  to  a 
return  to  the  primitive  state.  But  it  is  otherwise  with  oscillations 
from  rotation,  whether  of  rolling  or  pitching,  the  theory  of  which  is 
a  matter  of  much  interest  in  naval  art.  Here,  the  mathematical 
difficulties  of  the  problem  can  be  met  only  by  abstracting  the 
resistance  and  agitation  of  the  liquid  ;  and  the  labors  of  geometers 
become  merely  mathematical  exercises,  of  no  practical  use. 
The  question  of  the  equilibrium  of  the  vast  liquid 
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masses  winch  compose  the  greater  part  or  the  earth  s 
surface  is  clearly  connected  with  the  general  theory  of  the  form 
of  the  planets:  but  difficulties,  unconnected  with  the  figure  of  the 
planets,  intervene,  and  can  not  be  entirely  surmounted.  Rational 
hydrostatics  shows  us  that  equilibrium  is  possible  when  there  is 
the  same  density  at  all  points  equally  distant  from  the  earth's 
centra  ;  a  condition  which  is  impossible  under  our  variety  of  tem- 
peratures in  different  positions.  There  is  no  rational  result  from 
any  practicable  study  of  currents,  of  varying  temperatures,  of  the 
compressibleness  of  liquids,  all  of  which,  though  following  un- 
known laws,  are  necessary  to  the  solution  of  the  problem.  "We 
have  no  better  resource,  at  present,  than  in  empirical  studies: 
and  these,  which  belong  more  to  the  natural  history  of  the  globe 
than  to  physics,  are  very  imperfect. 

The  theory  of  tides  will  hereafter,  when  sciences  and  their 
arrangements  are  more  perfected,  take  its  place  in  the  department 
of  barologjr.  The  periodical  disturbances  of  the  equilibrium  of 
the  ocean  are  a  proper  subject  for  study  in  connection  with  ter- 
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restrial  gravity  ;  and  it  can  make  no  difference  that  the  cause  of 
those  perturbations  is  found  in  the  planetary  system. 

In  studying  the  third  question  of  equilibrium,  that 
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of  gases,  we  meet  with  a  difficulty  winch  does  not 
pertain  to  that  of  solids  and  liquids; — we  have  to  discover  the 
gravity  of  the  general  medium  in  which  we  live.  In  the  case  of 
liquids,  we  have  only  to  weigh  an  empty  vessel,  and  then  the  same 
vessel  tilled  ;  whereas,  in  the  case  of  the  atmosphere,  a  vacuum  can 
not  be  created  but  by  artificial  means,  which  must  themselves  be 
founded  on  a  knowledge  of  the  weight  of  the  medium  to  be  weighed. 
The  fact  can  be  ascertained  only  by  indirect  means  ;  and  those  are 
derived  from  the  theories  of  pressure  which  we  have  been  noticing. 
Stevinus  was  not  thinking  of  the  atmosphere  in  elaborating  his 
theory;  but,  as  it  answered  for  heterogeneous  liquids,  it  must  an- 
swer for  the  atmosphere.  From  that  date,  the  means 
for  ascertaining  the  equilibrium  of  the  atmosphere,  in 
a  positive  manner,  were  provided.  Galileo  projected  the  work,  in 
his  last  years;  and  it  was  well  executed  by  his  illustrious  disciple, 
Torricelli.  He  proved  the  existence  and  measurement  of  atmos- 
pheric pressure  by  showing  that  this  pressure  sustained  different 
liquids  at  heights  inversely  proportioned  to  their  densities.  Next, 
Pascal  established  the  necessary  diminution  of  this  pressure  at  in- 
creasing heights  in  the  atmosphere;  and  Guericke's  invention  of 
the  air-pump,  an  inevitable  result  of  Torricelli's  discovery,  gave 
US  direct  demonstration  in  the  power  of  making  a  vacuum,  and 
consequently  of  estimating  the  specific  gravity  of  the  air  which 
surrounds  us,  which  had  hitherto  been  only  vaguely  computed. 
The  creation  and  improvement  of  instruments  of  observation  is  an 
invariable  consequence  of  scientific  discovery;  and  in  this  case, 
the  fruits  are  the  barometer  and  the  air-pump. 

One  condition  remained,  before  we  could  apply  the  laws  of 
hydrostatics  to  atmospheric  equilibrium.  AVe  had  to  learn  the 
relation  between  the  density  of  an  elastic  fluid  and  the  pressure 
which  it  supports.  In  liquids  (supposed  incompressible)  the  two 
phenomena  are  mutually  independent;  whereas,  in  gases  they  are 
inevitably  connected  ;  and  herein  lies  the  essential  difference  be- 
tween the  mechanical  theories  of  the  two  fluids.  The  discovery  of 
this  elementary  relation  was  made  about  the  same  time  by  Mariotte 
in  France  and  Boyle  in  England.  These  illustrious  philosophers 
proved  by  their  experiments  that  the  different  volumes  successively 
occupied  by  the  same  gaseous  masses  are  in  an  inverse  ratio  to  the 
different  pressures  they  receives.  This  law  has  since  been  verified  by 
increasing  the  pressure  to  nearly  that  of  thirty  atmospheres  ;  and 
it  has  been  adopted  as  the  basis  of  the  whole  Mechanics  of  gas  and 
vapors.  But  we  must  beware  of  accepting  it  as  the  mathematical 
expression  of  the  realit}7  ;  for  it  is  evidently  the  same  thing  as 
regarding  elastic  fluids  as  always  equally  compressible,  however 
compressed  they  may  already  be  ;  or,  conversely,  as  always  equally 
dilatable,    however  dilated    they  may  already  be: — suppositions 
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which  can  not  be  indefinitely  extended.  But  thus  it  is,  more  or 
less,  with  all  the  laws  we  have  ascertained  in  our  study  of  nature. 
They  approximate,  within  narrow  limits,  we  must  suppose,  to  the 
mathematical  reality  :  but  they  are  not  that  reality  itself,  even  in 
the  grand  instance  of  gravitation.  These  laws  are  sufficient  for  our 
use  and  guidance;  and  that  is  all  the  result  that  positive  science 
pretends  to. 

Under  the  law  of  Mariotte  and  Boyle,  the  theory  of  condition  of  the 
atmospheric  equilibrium  falls  into  the  department  of  Problem- 
Rational  Mechanics.  We  see  at  once  that  the  air  can  no  more  be 
in  a  state  of  real  equilibrium  than  the  ocean  ;  and  so  much  the 
further  from  it  as  heat  expands  air  more  than  water.  Yet  we  must 
conceive  of  the  partial  equilibrium  of  a  very  narrow  atmospheric 
column,  to  form  a  just  general  idea  of  the  mode  of  diminution  in 
regard  to  the  density  and  pressure  of  the  different  strata.  Putting 
aside  considerations  of  heat,  and  the  small  effects  of  gravitation  in 
such  a  case,  we  see  that  density  and  pressure  must  diminish  in  a 
geometrical  progression  for  altitudes  increasing  in  arithmetical 
progression  :  but  this  abstract  variation  is  retarded  by  the  diminish- 
ing heat  of  the  loftier  atmospheric  strata,  which  makes  each  stra- 
tum more  dense  than  it  would  be  from  its  position.  Here,  there- 
fore, we  are  stopped  by  the  intervention  of  a  new  element  which 
we  do  not  understand, — the  law  of  the  vertical  variation  of  atmos- 
pheric temperatures — our  ignorance  of  which  can  be  supplied  only 
by  inexact  and  uncertain  expedients.  Great  caution  is  necessary 
in  using  Bouguer's  method  of  measuring  altitudes  by  the  barometer  ; 
a  method  very  ingenious,  but  depending  on  such  complex  and  un- 
certain conditions,  and  requiring  sometimes  so  much  delay,  that  it 
is  even  preferable,  when  circumstances  permit,  to  enter  upon  a  ge- 
ometrical measurement,  which  has  so  greatly  the  advantage  in  cer- 
tainty. Yet,  considered  by  itself,  the  method  of  measurement  by 
the  barometer  is  valuable  for  its  contributions  to  our  knowledge  of 
the  surface  reliefs  of  our  globe. 

SECTION   II. 
DYNAMICS. 

We  have  now  to  consider  the  laws  of  motion  of  gravitating  bodies  ; 
and  of  Solids,  in  the  first  place. 

The  last  elementary  notion  about  gravity, — that  of  the  necessary 
proportion  between  weight  and  mass, — which  was  still  wanting  to 
statical  barology,  was  established  by  the  admirable  observation 
that  all  bodies  in  a  vacuum  fall  through  the  same  space  in  the  same 
time.  Proceeding  from  this,  we  must  examine  the  discovery  of  the 
laws  of  motion  produced  by  gravity.  We  shall  find 
herein,  not  only  the  historical  origin  of  physics,  but 
tlie  most  perfect  method  of  philosophizing  of  which  the  science 
admits.  Aristotle  observed  the  natural  acceleration  of  bodies  in 
their  fall  ;  but  he  could  not  discover  the  law  of  the  case,  for  want 
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of  the  elementary  principles  of  rational  dynamics.  His  hypothesis, 
that  the  velocity  increases  in  proportion  to  the  space  traversed, 
was  plausible,  till  Galileo  found  the  true  theory  of  varied  motions. 
When  Galileo  had  discovered  the  law  that  the  velocity  and  the 
space  traversed  were  necessarily  proportioned,  the  one  to  the  time, 
and  the  other  to  its  square,  he  showed  how  it  could  he  verified  in 
two  ways;  by  the  immediate  observation  of  the  fall,  or  by  retarding 
the  descent  at  will  by  the  aid  of  a  sufficiently  inclined  plane. — al- 
lowance being  made  for  the  friction.  An  ingenious  instrument, 
which  affords  a  convenient  verification,  was  afterward  offered  by 
Atwood  :  it  retards  the  descent,  while  leaving  it  vertical,  by  com- 
pelling a  small  mass  to  move  a  very  large  one  in  that  direction. 

By  this  one  law  of  Galileo,  ail  the  problems  relating  to  the  mo- 
tions of  falling  bodies  resolve  themselves  into  questions  of  rational 
dynamics.  They,  indeed,  compelled  its  formation,  in  the  seven- 
teenth century  ;  as,  in  the  eighteenth, questions  of  celestial  mechan- 
ics thoroughly  developed  it.  In  all  that  relates  to  the  motion  of 
translation  of  a  body  in  space,  this  study  is  due  to  Galileo,  who 
established  the  theory  of  the  curvilinear  motion  of  projectiles — al- 
lowance being  made  for  the  resistance  of  the  air.  All  attempts, 
however,  to  ascertain  the  effect  of  this  resistance  have  hitherto 
been  in  vain  ;  and  therefore  the  study  of  the  real  motion  of  pro- 
jectile is  still  extremely  imperfect. 

As  for  the  motions  that  gravity  occasions  in  bodies  that  are  not 
free  in  space. — the  only  important  case  is  that  of  a  body  confined 
to  a  given  curve.  It  constitutes  the  problem  of  the  pendulum, 
which  we  have  already  considered,  as  the  immortal  achievement  of 
Iluyghens.  Its  practical  interest,  as  the  basis  of  the  most  perfect 
chronometry,  presented  itself  first:  but  it  has  besides  furnished 
two  general  consequences,  very  essential  to  the  progress  of  barology. 
First,  it  enabled  ÎSewton  to  verify  the  proportion  of  weight  to  mass 
with  much  more  exactness  than  would  have  been  possible  by  the 
experiment  of  the  fall  of  bodies  in  a  vacuum  ;  and,  in  the  second 
place,  the  pendulum  has  enabled  us,  as  we  saw  before,  to  observe 
the  differences  of  the  universal  gravity  at  different  distances  from 
the  earth's  centre.  It  is  by  the  use  of  this  method  that  we  are 
continually  adding  to  our  knowledge  of  the  measure  of  gravity  at 
varions  points  on  the  globe,  and,  therefore,  of  the  figure  of  the 
earth. 

In  these  different  sections  of  dynamical  barology,  solid  bodies 
are  regarded  as  points, — considerations  of  dimensions  being  dis- 
carded :  but  a  new  order  of  difficulties  arises  when  we  have  to  con- 
sider the  particles  of  which  the  body  is  really  formed.  With  re- 
gard to  cases  of  restricted  motion,  as  the  pendulum,  the  thing  to 
be  done  is  to  find  out  under  what  laws  the  different  points  of  the 
body  modify  the  unequal  time  of  their  respective  oscillations,  so 
that  the  whole  may  oscillate  as  one  point,  real  or  ideal.  This  law, 
discovered  b}7  Huyghens,  and  afterward  obtained  by  James  Ber- 
noulli in  a  more  scientific  manner,  easily  transforms  the  compound 
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into  the  simple  pendulum,  when  the  moment  of  inertia  of  the  body 
is  known.  The  study  of  pendulum  is  involved  in  all  the  ques- 
tions of  the  dynamics  of  solids.  To  give  it  the  last  degree  of 
precision,  it  is  necessary  to  consider  the  resistance  of  the  air, 
though  that  resistance  is  small  in  comparison  with  the  case  of  pro- 
jectiles. This  is  done,  with  ease  and  certainty,  by  comparing  the- 
oretical oscillations  with  real  ones,  exposed  to  the  resistance  of  the 
air;  when,  of  course,  the  difference  between  the  two  gives  the 
amount  of  that  resistance. 

We  have  seen  enough  of  the  difficulties  of  hydro.       m  _ 
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dynamics  to  understand  that  the  part  of  dynamical 
barology  which  relates  to  fluids  must  still  be  very  imperfect.  In 
the  cases  of  the  gases,  and  especially  of  the  atmosphere,  next  to 
nothing  has  been  attempted,  from  the  sense  of  the  impracticable 
nature  of  the  inquiry.  The  only  analysis  which  has 
been  proceeded  with,  in  regard  to  liquids,  is  that  of 
their  flow  by  very  small  orifices  in  the  bottom  or  sides  of  a  vessel  : 
that  is,  the  purely  linear  motion,  mathematically  presented  by 
Daniel  Bernouilli,  in  his  celebrated  hypothesis  of  the  parallelism 
of  laminae.  Its  principal  result  has  been  to  demonstrate  the  rule, 
empirically  proposed  by  Torricelli,  as  to  the  estimate  of  the  velo- 
city of  the  liquid  at  the  orifice,  as  equal  to  that  of  a  weight  falling 
from  the  entire  height  of  the  liquid  in  the  vessel.  Now,  this  rule 
has  been  reconciled  with  observation,  even  on  the  supposition  of  an 
invariable  level,  only  by  an  ingenious  fiction,  suggested  by  the 
singular  phenomenon  of  the  contraction  of  the  liquid  filament.  The 
case  of  a  variable  level  is  scarcely  entered  upon  yet  ;  or  any  which 
involves  the  form  and  size  of  the  orifice.  As  for  more  complex 
cases, — their  theory  is  yet  entirely  in  its  infancy.* 

From  this  cursory  review  of  Barology  we  may  carry  away  some 
idea  of  its  spirit,  and  of  the  progress  of  which  it  admits.  Imper- 
fect as  our  survey  has  been,  we  may  perceive  that  this  first  province 
of  Physics  is  not  only  the  purest,  but  the  richest.  We  may  observe 
in  it  a  character  of  rationality,  and  a  degree  of  co-ordination  which 
we  shall  not  meet  with  in  other  parts  of  the  science.  It  is  because 
we  look  for  a  consistency  and  precision  almost  like  those  that  we 
find  in  astronomy  that  we  consider  barology  so  imperfect  as  we  do. 
It  has  long  attained  its  position  of  positivity  :  there  is  no  one  of  its 
subdivisions  which  is  not  at  least  sketched  out:  all  the  Existing  state 
general  means  of  investigation,  Observation,  Experi-  ofBarol°ey- 
ment,  and  Comparison,  have  been  successively  applied  to  it;  and 
thus  its  future  progress  depends  only  on  a  more  complete  harmony 
between  these  three  methods,  and  on  a  more  uniform  and  close  com- 
bination between  the  mathematical  spirit  and  the  physical. 

*  The  subjects  here  spoken  of  by  M.  Comte  have  recently  received  remarkable  eluci- 
dation through  experiments  entered  upon  chiefly  by  the  instrumentality  of  the  "  British 
Association  for  the  Advancement  of  Science."  There  can  not  be  much  hope,  in  the 
present  state  of  our  knowledge,  of  ascending  otherwise  than  empirically  toward  any 
general  law  or  rules  which  will  either  comprehend  phenomena,  orbe  of  use  in  practice^ 
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CHAPTER  III. 

THERMOLOGY. 

Next  to  the  phenomena  of  gravity,  those  of  heat  are,  unques- 
tionably, the  most  universal  in  the  province  of  Physics.     Through- 
out the  economy  of  terrestrial  nature,  dead  or  living,  the  function 
of  heat  is  as  important  as  that  of  gravity,  of  which  it 

ItB  nature.  .      ,,  .   .    £  .  mi  R,  .«  . 

is  the  clnet  antagonist.  1  lie  consideration  or  gravity 
presides  over  the  geometrical  and  mechanical  study  of  bodies: 
while  that  of  heat  prevails  in  its  turn,  when  we  investigate  deeper 
modifications,  relating  to  either  the  state  of  aggregation  or  the 
composition  of  molecules  :  and  finally,  vitality  is  subordinated  to 
it.  The  intelligent  application  of  heat  constitutes  the  chief  action 
of  man  upon  nature.  Tims,  after  barology,  thermology  is,  of  all 
the  parts  of  physics,  the  one  which  most  deserves  onr  study. 

The  earliest  scientific  observations  in   thermology  are  almost  as 
old  as  the  discoveries  of  Stevinusand  Galileo  on  gravity,  the  inven- 
tion of  the  thermometer  having  taken  place  at  the  beginning  of  the 
seventeenth  century  ;   but.  owing  to    the    complication   of  its  phe- 
nomena, it  lias  always  been    far  distanced  by  barology. 

Its  history.  A         .  .       ,.      ,  .  ,      •'.      , .         .  *■  - v 

At  the  end  or  the  seventeenth  century,  the  indications 
of  the  thermometer  could  nor  be  compared,  for  want  of  two  fixed 
points,  the  necessity  for  which  was.  at  that  rime,  pointed  out  by 
Newton.  The  greatest  difference  between  the  two  studies,  how- 
ever, was  in  their  spirit.  While  philosophers  were  already  in- 
quiring, with  regard  to  weight,  what  were  its  phenomena  and  their 
laws,  those  who  were  studying  heat  were  looking  for  the  nature  of 
lire,  and  reducing  the  facts  of  the  case  to  something  merely  episod- 
ical. It  was  only  at  the  end  of  the  last  century  that  the  great 
discovery  of  Black  imparted  anything  of  a  scientific  character  to 
thermology,  while  barology  was  almost  as  much  advanced  as  it  is 
now.  Our  philosophers  still  entertain  some  of  the  old  chimeras; 
but  now  very  loosely,  and,  as  they  say,  to  facilitate  the  study  of  the 
phenomena.  The  labors  of  Fourier,  however,  must  soon  establish 
a  thoroughly  scientific  method  ;  and  this  result  can  not  but  be  aided 
by  the  fact  that  the  two  great  modern  hypotheses  about  the  nature 
of  heat  are  in  direct  collision.  It  is  certain  that,  of  all  the  prov- 
inces of  physics,  thermology  is  the  nearest  to  a  complete  emancipa- 
tion from  the  anti-scientihe  spirit. 

Relation   to  Of  .ill  the  brandies  of  Physics  which  admit  Mathe- 

H&theraatics.  inatical  Analysis,  this  is  the  one  which  exhibits  the 
most  special  application  of  it.  Barology  enters  into  the  province  of 
rational  mechanics;  and  so,  in  a  less  degree,  does  acoustics.     The 
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analytical  theory  of  heat  now  offers  a  scientific  character  as  satis 
factory  as  that  of  gravity  and  sound  ;  and  it  may  be  treated  as  a 
dependency  of  abstract  Mechanics,  without  any  resort  to  chimerical 
hypotheses.     Our  present  business  is,  however,  with  the  purely 
physical  study  of  Heat. 

SECTION    I. 
MUTUAL   THERMOLOGICAL    INFLUENCE. 

Physical  thermology  consists  of  two  parts,  distinct, 
but  nearly  connected.  The  first  relates  to  the  mutual 
influence  of  two  bodies  in  altering  their  respective  temperatures. 
The  second  consists  in  the  study  of  those  alterations  :  that  is,  of  the 
modifications  or  entire  change  which  the  physical  constitution  of 
bodies  may  undergo  in  consequence  of  their  variations  of  tempera- 
ture, stopping  at  the  point  at  which  chemistry  intervenes, — that  is, 
where  the  molecular  composition  becomes  affected.  The  first  of 
these  consists  in  the  theory  of  warming  and  cooling. 

No  thermological  effect  is  produced  between  bodies  First:  Mutual 
of  precisely  the  same  temperature.  The  action  begins  Illfluence- 
when  the  temperatures  become  unequal.  The  warmer  body  then 
raises  the  temperature  of  the  cooler;  and  the  cooler  depresses  that 
of  the  warmer,  till,  sooner  or  later,  they  reach  a  common  tempera- 
ture. Though  the  final  state  may  usually  be  at  an  unequal  distance 
from  the  two  extremes,  action  is  not,  properly  speaking,  the  less 
truly  equivalent  to  reaction  in  a  contrary  direction.  This  case 
again  divides  itself  into  two.  The  bodies  nr,jv  act  at  a  distance, 
greater  or  smaller  ;  or  they  may  be  in  contact  The  first  case  con- 
stitutes what  is  called  the  radiation  of  heat. 

The  direct  communication  of  heat  between  t*/o  isolated  bodies 
was  long  denied  by  philosophers,  who  regardLu  the  air,  or  some 
other  medium,  as  indispensable  to  the  effect.  But  there  is  now  no 
doubt  about  it;  as  thermological  action  takes  place  in  a  vacuum  : 
and  the  small  density  and  conducting  power  of  the  air  could  not 
account  for  the  effects  observed  in  the  majority  of  ordinary  cases. 
This  action,  like  that  of  gravity,  extends,  no  doubt,  to  all  distances, 
in  conformity  to  the  fundamental  approximation  between  these  two 
great  phenomena,  pointed  out  by  Fourier:  for  we  can  conceive  of 
the  planets  of  our  system  as  exerting  an  appreciable  mutual  influ- 
ence in  this  respect  :  and  it  seems  as  if  the  temperature  of  the  whole 
solar  system  were  attributable  to  the  thermometrical  equilibrium  to 
"which  all  the  parts  of  the  universe  are  for  ever  tending. 

The  first  law  relating  to  such  an  action  consists  in  its  Radiation  of 
rectilinear  propagation.  Though  the  term  radiation  Heat- 
lias  been  connected  with  untenable  hypotheses,  we  may  retain  it, 
provided  we  carefully  restrict  it  to  the  meaning  that  it  is  in  a  right 
line  that  two  points  act  thermologically  on  each  other.  It  thus 
implies  that  in  placing  bodies  to  prevent  this  mutual  action  between 
two  others,  the  absorbing  body  must. be  placed  in   a  right   line. — 
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This  radiating  heat  can  be  reflected  like  light,  and  in  conformity 
with  the  same  rule  :  and  it  undergoes  the  same  refractions  as 
light,  with  some  modifications. — Another  question  about  this  action 
relates  to  the  influence  of  the  direction  of  radiation  considered  in 
regard  to  the  surface  of  either  the  warming  or  the  wanned  body. 
The  experiments  of  Leslie,  confirmed  by  the  mathematical  results 
of  the  ease,  have  established  that,  in  either  case,  the  intensity  of 
the  action  is  greater  as  the  rays  approach  the  perpendicular,  and 
tiiat  it  varies  in  proportion  to  the  sine  of  the  angle  that  they  form 
with  each  surface. — The  last  consideration,  and  the  most  important, 
is  the  difference  of   températures  between  the   two  bodies.      When 

this  difference  is  not  wvy  great,  the  intensity  of  the  action  is  in 

precise  proportion  to  it:  but  this  relation  appears  to  cease  when 
the  temperatures  become  very  unequal. 

When  the  radiation  is  not  direct,  but  transmitted  through  an 
intermediate  body,  the  conditions  just  noticed  become  complicated 
with  new  circumstances  relating  to  the  action  of  the  interposed 
body.  We  owe  to  Saussure  a  tine  series  of  experiments — hardly 
varied  enough,  however — upon  the  effect  of  a  set  of  transparent 
coverings  in  changing  remarkably  the  natural  mode  of  accumu- 
lation or  dispersion  of  hear,  whether  radiant  or  obscure.  More 
recently,  M.  Melloni  has  pointed  out  an  essential  distinction  be- 
tween the  transmission  of  heat  and  that  of  light,  in  proving  that 
the  most  translucent  bodies  aie  not  always  those  through  which 
beat  passes  most  easily,  as  was  previously  supposed. 
Propagation  by  Ir  is  Well  for  physicists  to  separate  the  radiation  of 
t'""tarl-  heat    from   its   propagation   by  contact,    for   analytical 

purposes;  but  it  is  evident  that  the  separation  can  not  be  found  in 
nature.  They  are  always  found  in  connection,  however  unequally. 
Besides  that  the  atmosphere  can  hardly  be  absent,  and  is  always 
establishing  an  equilibrium  of  heat  between  bodies  that  are  apart, 
it  is  clear  that  it  is  only  the  state  of  the  surface  that  can  be  deter- 
mined by  radiation.  The  interior  parts,  which  have  as  much  to  do 
with  the  final  condition  as  the  surface.can  grow  warmer  or  cooler  only 
by  contiguous  and  gradual  propagation.  Thus,  no  real  case  can  be 
analyzed  by  the  study  of  its  radiation  alone.  And  again,  the  action 
by  contact  of  two  bodies  can  take  place  only  in  those  small  portions 
which  are  in  contact  while  the  bodies  are  acting  upon  each  other 
by  the  radiation  of  all  the  rest  of  their  surfaces.  Thus,  though 
the  two  modes  of  action  are  really  distinct,  the  analysis  of  either 
is  rendered  extremely  difficult  by  their  perpetual  combination. 

Of  the  three  conditions  noticed  above,  relating  to  the  action 
exerted  at  a  distance,  the  only  one  which  applies  equally  to  the 
propagation  of  heat  by  contact  is  the  difference  of  temperatures. 
The  temperature  of  the  parts  in  question  can  have  so  little  inequal- 
ity, that  the  law  which  makes  the  action  increase  in  proportion  to 
the  difference  may  be  regarded  almost  as  an  exaet  expression  of  the 
fact.  As  for  the  law  relating  to  direction,  it  probably  subsists  here 
too,  though  we  can  not   be  perfectly  assured  of  it.     But  that  law 
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which  relates  to  the  distance  must  be  totally  changed  ;  for,  on  the 
one  hand,  the  action  of  the  almost  contiguous  particles  can  not  be 
nearly  so  great  as  the  variations  which  we  are  able  to  estimate 
would  lead  us  to  suppose;  and,  on  the  other  hand,  when  we  com- 
pare the  various  small  intervals  between  them,  the  diminution  is 
certainly  much  more  rapid  than  in  the  case  of  distant  bodies. 

Whatever  may  be  the  mode  of  the  warming  and  cooling  of  re- 
spective bodies,  the  final  state  which  is  established  under  the  laws 
just  noticed  is  numerically  determined  by  three  essential  coefficients, 
proper  to  every  natural  body,  as  its  specific  gravity  is  in  barology. 

Under  the  old  term  conductibility.  two  properties 

£  J,         i  •    l    17  •  \    i        •     •         «.I  Conductibility. 

were  confounded,  winch  Courier  separated,  giving  tnern 
the  names  of  penetrability  and  permeability;  the  first  signifying 
that  by  which  heat  is  admitted  at  the  surface,  or  dispersed  from  it, 
and  the  other  that  by  which  the  changes  at  the  surface 
are  propagated  through  the  interior.  Permeability  de- 
pends altogether  on  the  nature  of  the  body  and  its  state  of  ag- 
gregation. The  differences  of  bodies  in  this  respect  have  always 
been  open  to  observation  ;  for  instance,  the  rapid  propagation  of 
heat  in  metallic  bodies  in  comparison  writh  coal,  which  may  be  burn- 
ing at  one  point  and  scarcely  warm  a  few  inches  off,  while  the 
heat  rapidly  pervades  the  whole  body  of  metal.  It  varies  with  the 
physical  constitution  of  bodies,  so  diminishing  in  fluids  that  even 
Rumford  went  so  far  as  to  deny  permeability  in  them  altogether, 
ascribing  the  propagation  of  heat  in  them  to  interior  agitation.  This 
was  a  mistake  ;  but  permeability  is  very  weak  in  liquids,  and  weaker 
still  in  gases.      As  to  penetrability,  while 'partly  de- 

1-4.1         4.  £  4.'  i  1      A'         K    *l  A      Penetrability. 

pending  on  the  state  of  aggregation  of  bodies,  it  depends 
much  more  on   the  state  of  their  surfaces, — on  color,  polish,  and 
the  regularity  in  which  radiation  in  various  directions  can  take  place, 
and  divers  other  modifications  :  and  it  changes  in  the  same  surface 
as  it  is  exposed  to  the  action  of  different  media. 

Strictly  speaking,  the  different  degrees  of  these  two  kinds  of  con- 
ductibility can  not  affect  the  final  thermological  state  of  the  two 
bodies,  but  only  the  time  at  which  it  is  reached.  Yet,  as  real 
questions  often  become  mere  questions  of  time,  it  is  clear  that  if  the 
inequalities  are  very  marked,  they  must  affect  the  intensity  of  the 
phenomena  under  study;  for  instance,  where  the  permeability  is  so 
feeble  that  the  requisite  interior  heat  can  not  be  obtained  in  time, 
but  by  applying  such  heat  to  the  surface  as  will  break  or  burn  it  ; 
in  which  case,  the  phenomenon  can  not  take  place;  or,  not  within 
any  practicable  time.  In  general,  the  more  perfect  both  kinds  of 
conductibility,  the  better  the  bodies  will  obey  the  laws  of  ther- 
mological action,  at  a  distance  or  in  contact.  It  would  therefore  be 
very  important  to  measure  the  value  of  these  two  coefficients  for  all 
bodies  under  study  :  but  unhappily  such  estimates  are  at  present 
-extremely  imperfect.  The  business  was  vague  enough,  of  course, 
when  the  two  kinds  of  conductibility  were  confounded  ;  hut  Fourier 
Las  taught  us  how  to  estimate  permeability  directly,  and  of  course, 
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penetrability  indirectly,  by  subtracting  the  permeability  from  the 
total  of  condnctibility.  But  tiie  application  of  his  methods  is  as- 
yet  hardly  initiated. 

„  .  One  consideration,  that  of  specific  heat,  remains  to  be 

Specific  heat.  ,  ,  1  ,  r      i 

noticed,  as  concurring  to  regulate  the  results  of  ther- 
mological  action.  Whether  under  conditions  of  equal  weight,  or  of 
equal  volume,  the  different  substances  consume  distinct  quantities 
of  hear  to  raise  their  temperature  equally.  This  property,  of  which 
little  was  known  till  the  latter  half  of  the  last  century,  depends,  like 
permeability,  only  in  a  less  degree,  on  the  physical  constitution  of 
bodies,  while  it  is  independent  of  the  state  of  their  surfaces.  It 
must  considerably  affect  the  equalized  temperature  common  to  two 
bodies,  which  can  not  be  equally  different  from  the  primitive  tem- 
perature of  each,  if  they  differ  from  each  other  in  the  point  of  their 
specific  heat.  Physicists  have  achieved  a  good  deal  in  the  estimate 
of  specific  heat.  The  best  method  is  that  of  experiment  with  the 
calorimeter,  in  Ten  ted  by  Lavoisier  and  Laplace,  for  its  measurement. 
The  quantity  of  heat  consumed  by  any  body  at  a  determinate  ele- 
vation of  temperature,  is  estimated  by  the  quantity  of  ice  melted  by 
the  heat  it  gives  out  in  its  passage  from  the  highest  to  the  lowest 
temperature.  The  apparatus  is  so  contrived  as  to  isolate  the  ex- 
periment from  all  thermological  action  of  the  vessel  and  of  the 
medium  ;  and  thus  the  results  obtained  are  as  precise  as  can  be 
desired. 

There  are  the  three  coefficients  which  serve  to  fix  the  final  tem- 
peratures which  result  from  the  thermological  equilibrium  of  bodies. 
Till  we  know  more  of  the  laws  of  their  variations,  it  is  natural  to  sup- 
pose them  essentially  uniform  and  constant:  but  it  would  not  be 
rational  to  conceive  of  condnctibility  as  identical  in  all  directions,  in 
all  bodies,  however  their  structure  may  vary  in  different  directions; 
and  specific  heat  probably  undergoes  changes  at  extreme  tempera- 
tures, and  especially  in  the  neighborhood  of  those  which  determine 
a  new  state  of  aggregation,  as  some  experiments  already  seem  to 
indicate.  However,  these  modifications  are  still  so  uncertain  and 
obscure,  that  physicists  can  not  be  blamed  for  not  keeping  them,  at 
this  day,  perpetually  in  view. 

SECTION    II. 
CONSTITUENT   CHANGES    BY    HEAT. 

The  second  part  of  thermolo°:v  is  that  which  relates 

Second  part.  .         ,  ,  .     r  ,    ,        ,      c  •'    .        . ,  ,        .      , 

constituent  to  the  alterations  caused  by  heat  in  the  physical  con- 
stitution of  bodies.  These  alterations  are  of  two  kinds; 
changes  of  volume,  and  the  production  of  a  new  state  of  aggrega- 
tion ;  and  this  is  the  part  of  thermology  of  which  we  are  least 
ignorant. 

These  phenomena  are  independent  of  those  of  warming  and  cool- 
ing, though  they  are  found  together.  When  we  heat  any  substance, 
the  elevation  of  temperature  is  determined  solely  by  the  portion  of 
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heat  consumed,  the  rest  of  which  (often  the  greater  part),  insensible 
to  the  thermometer,  is  absorbed  to  modify  the  physical  constitution. 
This  is  what  we  mean  when  we  say  that  a  portion  of 

"y  Litpnt  liput 

heat  has  become  latent;  a  term  which  we  may  retain, 
though  it  was  originally  used  in  connection  with  a  theory  about  the 
nature  of  heat.  This  is  the  fundamental  law  discovered  by  Black, 
by  observation  of  the  indisputable  cases  in  which  a  physical  modi- 
fication takes  place  without  any  change  of  temperature  in  the  modi- 
fied body.  When  the  two  effects  co-exist,  it  is  much  more  difficult 
to  analyse  and  apportion  them. 

Considering  first  the  laws  of  change  of  volume,  it  is  Ciiange  0f  voi- 
a  general  truth  that  every  homogeneous  body  dilates  ume- 
with  heat  and  contracts  with  cold  ;  and  the  fact  holds  good  with 
heterogeneous  bodies,  such  as  organized  tissues  especially,  in  regard 
to  their  constituent  parts.  There  are  very  few  exceptions  to  this 
rule,  and  those  few  extend  over  a  very  small  portion  of  the  thermo- 
metrical  scale.  The  principal  anomaly  however  being  the  case  of 
water,  it  has  great  importance  in  natural  history,  though  not  much 
in  abstract  physics,  except  from  the  use  that  philosophers  have  made 
of  it  to  procure  an  invariable  unity  of  density,  always  at  command. 
These  anomalies,  too  rare  and  restricted  to  invalidate  any  general 
law,  are  sufficient  to  discredit  all  à-priori  explanations  of  expan- 
sions and  contractions,  according  to  which  every  increase  of  tem- 
perature should  cause  an  expansion,  and  every  diminution  a  con- 
traction, contrary  to  the  facts. 

Solids  dilate  less  than  liquids,  under  the  same  elevation  of  tem- 
perature, and  liquids  than  gases  ;  and  not  only  when  the  same  sub- 
stance passes  through  the  three  states,  but  also  when  different  sub- 
stances are  employed.  The  expansion  of  solids  proceeds,  as  far  as 
we  know,  with  perfect  uniformity.  We  know  more  of  the  case  of 
liquids,  which  is  rendered  extremely  important  from  its  connection 
with  the  true  theory  of  the  thermometer,  without  which  all  ther- 
mological  inquiries  would  be  left  in  a  very  dubious  state.  Experi- 
ments, devised  by  Dulong  and  Petit,  have  shown  that  for  above  three 
hundred  centigrade  degrees  the  expansion  of  the  mercury  follows 
an  exactly  uniform  course, — equal  increase  of  volume  being  pro- 
duced by  heat  able  to  melt  equal  weights  of  ice  at  zero.  This  is 
the  only  case  fully  established  ;  but  we  have  reason  to  believe  that 
the  rule  extends  to  that  of  all  liquids.  The  most  marked  case  of 
such  regularity  is  that  of  gases.  Not  only  does  the  expansion  take 
place  by  equal  gradations,  as  usually  in  liquids  and  solids,  but  it 
affects  all  gases  alike.  Gases  differ  from  each  other,  like  liquids 
and  solids,  in  their  density,  their  specific  heat,  and  their  permeabil- 
ity ;  yet  they  all  dilate  uniformly  and  equally,  their  volume  increas- 
ing three  eights,  from  the  temperature  of  melting  ice  to  that  of 
boiling  water.  Vapors  are  like  gases  in  this  particular,  as  in  so 
many  others.  These  are  the  simple  general  laws  of  the  expansion 
of  elastic  fluids,  discovered  at  once  by  Gay-Lussac  at  Paris,  and 
Dalton  at  Manchester. 
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ohanpe  in  state  Next,  we  have  to  notice  the  changes  produced  by  heat 
ofaggregatioa.  iin  t]ie  gtate  0f  aggregati0n  of  bodies. 

Soiidirv  and  fluidity  used  to  be  regarded  as  absolute  qualities  of 
bodies;  whereas,  we  now  know  them  to  be  relative,  and  are  even 
certain  that  all  solid  bodies  might  l>e  rendered  fluid  if  we  could  ap- 
ply heat  enough,  avoiding  chemical  alteration.  In  the  converse 
way,  we  used  to  suppose  that  gases  must  preserve  their  elasticity, 
through  all  degrees  of  cooling  and  of  compression  ;  whereas  Bussy 

and  Faraday  have  shown  us  that  most  of  them  easily  become  liquid, 
when  they  are  seized  in  their  naseent  state;  and  there  is  every  rea- 
son to  believe  that  by  a  due  combination  of  cold  and  pressure,  they 
may  he  always  liquefied,  even  in  their  developed  state.  Under  this 
view,  therefore,  different  bu  be  tan  ces  are  distinguished  only  by  the 
different  parts  of  the  indefinite  thermometries!  scale  to  which  their 
successive  states,  solid,  liquid,  and  gaseous,  correspond.  But  this 
simple  inequality  is  an  all-important  characteristic,  which  is  not  yet 
thoroughly  connected  with  any  other  fundamental  quality  of  each 
substance.  Density  is  the  relation  which  is  the  least  obscure  and 
variable — «rases  being  in  general  less  dense  than  liquids,  and 
liquids  than  solids.  But  there  are  Striking  exceptions  in  the  sec- 
ond case,  and  might  he  in  the  first  it'  we  know  more  of  gases  in 
regard  to  compression,  and  in  varied  circumstances  of  other  kinds. 
As  for  the  three  states  of  the  same  Bubstance,  there  is  always,  ex- 
cept in  some  eases  of  scarce  anomaly,  rarefaction  in  the  fusion  of 
solids  and  in  the  evaporation  of  liquids.  All  these  changes  have 
been  brought  by  the  illustrious  Black  under  one  fundamental  law, 
which  is.  both  from  its  importance  and  its  universality,  one  of  the 
finest  discoveries  in  natural  philosophy.  It  is  this:  that  in  the 
Law  of  engage-  passage  from  the  solid  to  the  liquid  state,  and  from  that 
ragagemén^of  t0  rnt-  gaseous,  wvvy  sul»tance  always  absorbs  a  more 
luat-  or  less  distinguishable  quantity  of  heat,  without  raising 

its  temperature  ;  while  the  inverse  process  occasions  a  disengage- 
ment of  heat,  precisely  correspondent  to  the  absorption.  These 
disengagements  and  absorptions  of  heat  are  evidently,  after  chemi- 
cal phenomena,  the  principal  sources  of  heat  and  cold.  In  an  ex- 
periment of  Leslie's,  an  evaporation,  rendered  extremely  rapid  by 
artificial  means,  has  produced  the  lowest  temperatures  known. 
Eminent  natural  philosophers  have  even  believed  that  the  beat 
which  is  so  abundantly  disengaged  in  most  great  chemical  combi- 
nations could  proceed  only  from  the  different  changes  of  state 
which  commonly  result  from  them.  But  this  opinion,  though  true 
in  regard  to  a  great  number  of  cases,  has  too  many  exceptions  to 
deal  with  to  become  a  general  principle. 

We  have  now  done  with  physical  thernioloirv.     But 

Vapors.  ,11  r  .  i  r  •  i"    „  •  c 

the  laws  ot  the  formation  and  tension  or  vapors  now 
form  an  appendix  to  it;  and  also  of  course  hygrometry.  The  the- 
ory is,  in  fact,  the  necessary  complement  of  the  doctrine  of  changes 
■of  state  ;  and  this  is  its  proper  place. 

Before  Saussure's  time,  evaporation  was  regarded  as  a  chemical 


TEMPERATURES    OF    EBULLITION.  219 

fact  occasioned  by  the  dissolving  action  of  air  upon  liquids.  He 
showed  that  the  action  of  the  air  was  adverse  to  evaporation,  ex- 
cept in  the  case  of  the  renovation  of  the  atmosphere.  The  test  was 
found  in  the  formation  of  vapor  in  a  restricted  space.  Saussure 
found  that,  in  such  a  case,  with,  a  given  time,  temperature,  and 
space,  the  quantity  and  elasticity  of  the  vapor  were  always  the 
same,  whether  the  space  was  a  vacuum  or  rilled  with  gas.  The 
mass  and  tension  of  the  vapor  increased  steadily  with  the  tempera- 
ture; whereas  it  appears  that  no  degree  of  cold  suffices  to  stop  the 
process  entirely,  since  ice  itself  produces  a  vapor  appreciable  by 
very  delicate  means  of  observation.  We  do  not  know  by  what  law 
the  increase  of  temperature  accelerates  the  evaporation,  at  least 
while  the  liquid  remains  below  boiling  point;  but  the  variations  in 
elasticity  of  the  vapor  produced  have  been  successfully  studied. 

One  term  common  to  all  liquids  is  the  boiling  point.  At  that 
point,  the  rising  tension  of  the  vapor  formed  has  become  equal  to 
the  atmospheric  pressure  ;  a  fact  which  can  be  ascertained  by  direct 
experiment.  Proceeding  from  this  point,  Dr.  Dal  ton  Temperatures 
discovered  the  important  law  that  the  vapors  of  differ-  of  ebullition- 
ent  liquids  have  tensions  always  equal  between  themselves  to 
temperatures  equi-distant  from  the  corresponding  boiling  points, 
whatever  may  be  otherwise  the  direction  of  the  difference.  Thus, 
the  boiling  of  water  taking  place  at  one  hundred  degrees,  and  that 
of  alcohol  at  eighty  degrees,  the  two  vapors,  having  at  that  point 
the  same  tension,  equal  to  the  atmospheric  pressure,  will  then  have 
equal  elasticities,  superior  or  inferior  to  the  preceding,  when  their 
two  temperatures  are  made  to  vary  in  the  same  number  of  degrees. 
The  many  new  liquids  discovered  by  chemists  since  this  law  was 
found  have  all  tended  to  confirm  it.  It  is  very  desirable  that  some 
harmony  should  be  discovered  between  the  boiling  temperatures  of 
different  liquids  and  their  other  properties  ;  but  this  remains  to  be 
done,  and  these  temperatures  appear  to  us  entirely  incoherent, 
though  there  is  every  reason  to  believe  that  they  are  not  so. 

It  is  evident  that  this  law  of  Dalton's  simplifies  prodigiously  the 
inquiry  into  the  variation  of  the  tension  of  vapors,  according  to 
their  temperatures;  since  the  analysis  of  these  variations  in  one  in- 
stance will  serve  for  all  the  rest.  The  experiments  undertaken  for 
this  purpose  by  Dr.  Dalton  and  his  successors  have  not  fully  estab- 
lished the  rule  of  proportion  between  the  tension  and  the  tem- 
perature: but  an  empirical  law  proposed  by  Dulong  has  thus  far 
answered  to  the  observed  phenomena.  All  à-priori  determinations 
of  the  law  have  utterly  failed. 

The  study  of  hygrometrical  equilibrium  between  Hyprometicai 
moist  bodies  seems  a  natural  adjunct  to  the  theory  of  e(iuilibrlum- 
evaporation.  Saussure  and  Deluc  have  given  us  a  valuable  instru- 
ment for  this  inquiry  ;  but  we  know  scarcely  anything  of  the  laws 
which  regulate  the  equilibrium  of  moisture.  Prevision,  which  is 
the  exact  measure  of  science  of  every  kind,  is  almost  non-existent 
in  the  case  of  hygrometry.     The  small  part   that  it  plays  in  the 
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inorganic  departments  of  nature  is,  no  doubt,  the  reason  of  the  little 
attention  that  physicists  have  devoted  to  it  ;  but  we  shall  hereafter 
find  how  important  is  its  share  in  vital  phenomena.  According  to 
M.  de  Blainville,  hygrometrical  action  constitutes  the  first  degree 
and  elementary  mode  of  the  nutrition  of  living  bodies,  as  capillarity 
is  the  germ  of  the  most  simple  organic  motions.  In  this  view,  the 
neglect  is  much  to  be  regretted.  It  is  one  instance  among  a  multi- 
tude of  the  mischiefs  arising  from  the  restricted  training  of  natural 
philosophers.  In  this  case,  two  important  studies,  which  can  be 
accomplished  only  by  physical  inquirers,  are  neglected,  merely 
because  their  chief  destination  concerns  another  department  of 
science. 

After  this  survey,  we  can  form  some  idea  of  the  characteristics 
of  this  fine  section  of  Physics.  We  see  the  rational  connection  of 
the  different  questions  comprised  in  it  ;  the  degree  of  perfection 
which  each  of  them  has  attained  ;  and  the  gaps  which  remain  to  be 
filled  up.  A  vast  advance  was  made  when,  by  the  genius  of  Fou- 
rier, the  most  simple  and  fundamental  phenomena  of  heat  were 
attached  to  an  admirable  mathematical  theory. 

SECTION    III. 
CONNECTION    WITH    ANALYSIS. 

Tms  theorv  relates  to  the  first  class  of  cases — those 

Thermolopry  .  ...  "  ..        .  .  _  ,  . 

connected  with  in  winch  an  equalization  ot  heat  takes  place  between 

Analysis,  it  t  •  i  11     , 

bodies  at  a  distance  or  in  contact;  and  not  at  all  to 
those  in  which  the  physical  constitution  is  altered  by  heat.  It  is 
only  by  an  indirect  investigation  that  we  can  learn  how  heat,  once 
introduced  into  a  body  from  the  surface,  extends  through  its  mass, 
assigning  to  each  point,  at  any  fixed  moment,  a  determinate  tem- 
perature ;  or  the  converse — how  this  interior  heat  is  dissipated,  by 
a  gradual  dispersion  through  the  surface.  As  direct  observation 
could  not  help  us  here,  we  must  remain  in  ignorance,  if  Fourier  had 
not  brought  mathematical  analysis  to  the  aid  of  observation,  so  as 
to  discover  the  laws  by  which  these  processes  take  place.  The 
perfection  wTith  which  this  has  been  done  opens  so  wide  a  field  of 
exploration  and  application,  unites  so  strictly  the  abstract  and  the 
concrete,  and  is  so  pure  an  example  of  the  positive  aim  and  method, 
that  future  generations  will  probably  assign  to  this  achievement  of 
Fourier's  the  next  place,  as  a  mathematical  creation,  to  the  theory 
of  gravitation.  Many  contemporaries  have  hastened  into  the  new 
field  thus  opened  ;  but  most  of  them  have  used  it  only  for  analyti- 
cal exercises  which  add  nothing  to  our  permanent  knowledge;  and 
perhaps  the  labors  of  M.  Duhamel  are  hitherto  the  only  ones  which 
afford  really  any  extension  of  Fourier's  theory,  by  perfecting  the 
analytical  representation  of  thermological  phenomena. 

According  to  the  plan  of  this  work,  we  ought  not  to  quit  the 
limits  of  natural  philosophy  to  notice  any  concrete  considerations 
of  natural  historv — the  secondary  sciences  being  imiIv  derivatives 
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from  the  primary.  It  is  departing  from  our  rule,  therefore,  to 
bring  forward  the  important  theory  of  terrestrial  temperatures  ;  yet- 
this  most  important  and  difficult  application  of  mathematical  ther- 
mology  forms  so  interesting  a  part  of  Fourier's  doctrine,  that  I  can 
not  refrain  from  offering  some  notice  of  it. 

SECTION    IV. 
TERRESTRIAL    TEMPERATURES. 

The  temperature  of  each  point  of  our  globe  is  owing  Terrestrial  tenr 
(putting  aside  local  or  accidental  influences)  to  the  Peratures- 
action  of  three  general  and  permanent  causes  variously  combined  : 
first  the  solar  heat,  affecting  different  parts  unequally,  and  sub- 
jected to  periodical  variations  ;  next,  the  interior  heat  proper  to 
the  earth  since  its  formation  as  a  planet  ;  and  thirdly  the  general 
thermometrical  state  of  the  space  occupied  by  the  solar  system. 
The  second  is  the  only  one  of  the  three  which  acts  upon  all  the 
points  of  the  globe.  The  influence  of  the  two  others  is  confined  to 
the  surface.  The  order  in  which  they  have  become  known  to  us  is 
that  in  which  I  have  placed  them.  Before  Fourier's  time  the  whole 
subject  had  been  so  vaguely  and  carelessly  regarded,  that  all  the 
phenomena  were  ascribed  to  solar  heat  alone.  It  is  true,  the  no- 
tion of  a  central  heat  was  very  ancient;  but  this  hypothesis,  be- 
lieved in  and  rejected  without  sufficient  reason,  had  no  scientific 
consistency — the  question  having  never  been  raised  of  the  effect  of 
this  original  heat  on  the  thermological  variations  at  the  surface. 
The  theory  of  Fourier  afforded  him  mathematical  evidence  that  at 
the  surface  the  temperatures  would  be  widely  different  from  what 
they  are,  both  in  degree  and  mutual  proportion,  if  the  globe  were 
not  pervaded  by  a  heat  of  its  own,  independent  of  the 
action  of  the  sun  ;  a  heat  which  tends  to  dispersion 
from  the  surface,  by  radiation  toward  the  planets,  though  the  at- 
mosphere must  considerably  retard  this  dispersion.  This  original 
heat  contributes  very  little,  in  a  direct  way,  to  the  temperatures  at 
the  surface  ;  but  without  it,  the  solar  influence  would  be  almost 
wholly  lost,  in  the  total  mass  of  the  globe;  and  it  therefore  pre- 
vents the  periodical  variations  of  temperature  from  following  other 
laws  than  those  which  result  from  the  solar  influence.  Immedi- 
ately below  the  surface,  the  central  heat  becomes  preponderant,  and 
soonest  in  the  parts  nearest  the  equator;  and  it  becomes  the  sole 
regulator  of  temperatures,  and  in  a  rigorously  uniform  manner,  in 
proportion  to  the  depth.     As  to  the  third  cause,  Fou- 
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rier  was  the  first  to  conceive  ot  it.  lie  was  wont  to  the  planetary 
give,  in  a  simple  and  striking  form,  the  results  of  his 
inquiries  in  the  saying  that  if  the  earth  left  a  thermometer  behind 
it  in  any  part  of  its  orbit,  the  instrument  (supposing  it  protected 
from  solar  influence)  could  not  fall  indefinitely  :  the  column  would 
stop  at  some  point  or  other,  which  would  indicate  the  temperature 
of  the  space  in  which  we  revolve.     This  is  one  way  of  saving  that 
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the  state  of  the  temperatures  on  the  surface  of  the  globe  would  he 
inexplicable,  even  considering  the  interior  heat,  if  the  surrounding 
space  had  not  a  determinate  temperature  differing  but  little  from 
that  which  we  should  find  at  the  poles,  if  we  could  precisely  esti- 
mate it.  It  is  remarkable  that,  of  the  two  new  thermological 
causes  discovered  by  Fourier,  one  may  be  directly  observed  at  the 
equator,  and  the  other  at  the  poles;  while,  for  all  the  intermediate 
points,  our  observation  must  be  guided  and  interpreted  by  mathe- 
matical analysis. 

New  as  this  difficult  inquiry  is,  our  progress  in  it  depends  only 
on  the  perfecting  of  the  observations  which  Fourier's  theory  has 
marked  out  for  us.  When  the  data  of  the  problem  time  become 
better  known,  this  theory  will  enable  us  to  lay  hold  of  some 
certain  evidences  of  the  ancient  thermological  state  of  onr  globe, 
as  well  as  of  its  future  modifications.  We  have  already  learned 
one  fact  of  high  importance;  that  the  periodical  state  of  the 
earth's  surface  has  become  essentially  fixed,  and  can  not  undergo 
any  but  imperceptible  changes  by  the  continuons  cooling  of  the 
interior  mass  through  future  ages.  This  rapid  sketch  will  suffice 
to  show  what  a  sudden  scientific  consistency  has  been  given, 
by  the  labors  of  one  man  of  genius,  to  this  fundamental  portion  of 
natural  history,  which,  before  Fourier's  time,  was  made  up  of  vague 
and  arbitrary  opinions,  mingled  with  incomplete  and  incoherent 
observations,  out  of  which  no  exact  general  view  could  possibly 
arise. 


CHAPTER    IV. 

ACOUSTICS. 


Thts  science  had  to  pass,  like  all  the  rest,  through 
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the  theological  ana  metaphysical  stages;  but  it  as- 
sumed its  positive  character  about  the  same  time  with  Barology, 
and  as  completely,  though  our  knowledge  of  it  is,  as  yet,  very 
scanty,  in  comparison  with  what  we  have  learned  of  gravity.  The 
exact  information  which  was  obtained  in  the  middle  of  the  seven* 
teenth  century  about  the  elementary  mechanical  properties  of  the 
atmosphere,  opened  up  a  clear  conception  of  the  production  and 
transmission  of  sonorous  vibrations.  The  analysis  of  the  phenom- 
ena of  sound  shows  us  that  the  doctrine  of  vibrations  offers  the 
exact  expression  of  an  incontestable  reality.  Besides  its  philo- 
sophical interest,  and  the  direct  importance  of  the  phenomena  of 
Acoustics,  this  department  of  Physics  appeals  to  special  atten- 
tion in  two  principal  relations,  arising  from  its  use  in  perfect- 
ing our  fundamental  ideas  regarding  inorganic  bodies,  and  Man 
himself. 
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By  studying  sonorous  vibrations,  we  obtain  some  in- 
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6ight  into  the  interior  mechanical  constitution  oi  natural  study  of  mor- 
bodies,  manifested  by  the  modifications  undergone  by 
the  vibratory  motions  of  their  molecules.  Acoustics  affords  the 
best,  if  not  the  only  means  for  this  inquiry  ;  and  the  small  present 
amount  of  our  acquisitions  seems  to  me  no  reason  why  we  should 
not  obtain  abundant  results  when  the  study  of  acoustics  is  more 
advanced.  It  has  already  revealed  to  us  some  delicate  properties 
of  natural  bodies  which  could  not  have  been  perceived  in  any  other 
way.  For  instance,  the  capacity  to  contract  habits — a  faculty 
which  seemed  to  belong  exclusively  to  living  beings  (I  mean  the 
power  of  contracting  fixed  dispositions,  according  to  a  prolonged 
series  of  uniform  impressions) — is  clearly  shown  to  exist,  in  a 
greater  or  smaller  degree,  in  inorganic  apparatus.  By  vibratory 
motions,  also,  two  mechanical  structures,  placed  apart,  act  remark- 
ably upon  each  other,  as  in  the  case  of  two  clocks  placed  upon  the 
same  pedestal. 

On  the  other  hand,  acoustics  forms  a  basis  to  physiol-  Reiation  to 
ogy  for  the  analysis  of  the  two  elementary  functions  Physiol°sy- 
which  are  most  important  to  the  establishment  of  social  relations — 
hearing  and  the  utterance  of  sound.  Putting  aside,  in  this  place, 
all  the  nervous  phenomena  of  the  case,  it  is  clear  that  the  inquiry 
rests  on  a  knowledge  of  the  general  laws  of  acoustics,  which  regu- 
late the  mode  of  vibration  of  all  auditory  apparatus.  It  is  remark- 
ably so  with  regard  to  the  production  of  the  voice, — a  phenomenon 
of  the  same  character  with  that  of  the  action  of  any  other  sonorous 
instrument,  except  for  its  extreme  complication,  through  the  organic 
variations  which  affect  the  vocal  system.  Yet,  it  is  not  to  phys- 
icists that  the  study  of  these  two  great  phenomena  belongs.  The 
anatomists  and  physiologists  ought  not  to  surrender  it  to  them,  but 
to  derive  from  physics  all  the  ideas  necessary  for  conducting  the 
research  themselves  :  for  physicists  are  not  prepared  with  the  ana- 
tomical data  of  the  problem,  nor  yet  to  supply  a  sound  physiological 
interpretation  of  the  results  obtained.  Science  has  indeed  suffered 
from  the  prejudices  which  have  grown  out  of  the  introduction  into 
physics  of  superficial  theories  of  hearing  and  phonation,  from 
physical  inquirers  having  intruded  upon  the  province  of  the  phys- 
iologists. 

After  Barology,  there  is  no  science  which  admits  of  RPiationto 
the  application  of  mathematical  doctrines  and  methods  Mathematics- 
so  well  as  Acoustics.  In  the  most  general  view,  the  phenomena  of 
sound  evidently  belong  to  the  theory  of  very  minute  oscillations  of 
any  system  of  molecules  round  a  situation  of  stable  equilibrium  ; 
for,  in  order  to  the  sound  being  produced,  there  must  bean  abrupt 
perturbation» in  the  molecular  equilibrium;  and  this  transient  de- 
rangement must  be  followed  by  a  quick  return  to  the  primitive 
state.  Once  produced,  in  the  body  directly  shaken,  the  vibrations 
may  be  transmitted  at  considerable  intervals  by  means  of  an  elastic 
medium,  by  exciting  a  gradual  succession  of  expansions  and  con- 
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tractions  which  are  in  evident  analogy  with  the  waves  formed  on  the 
surface  of  a  liquid,  and  have  given  occasion  to  rhe  term  sonorous 
undulations.  In  the  air,  in  particular,  so  elastic  as  it  is,  the  vibra- 
tion must  propagate  itself,  not  only  in  the  direction  of  the  primitive 
concussion,  but  in  all  directions,  in  the  same  degree.  The  trans- 
mitted vibrations,  we  must  observe,  are  always  necessarily  isochro- 
nal with  the  primitive  vibrations,  though  their  amplitude  may  be 
widely  different. 

It  is  clear  from  the  outset  that  the  science  of  acoustics  becomes, 
almost  from  its  origin,  subject  to  the  laws  of  rational  mechanics. 
Since  the  time  of  Newton,  who  was  the  first  to  attempt  to  deter- 
mine the  rate  of  propagation  of  sound  in  the  air,  acoustics  has 
always  been  more  or  less  mixed  up  with  the  labor  of  geometers  to 
develop  abstract  Mechanics.  It  was  from  simple  considerations 
of  acoustics  that  Daniel  Bernouilli  derived  the  general  principle 
relating  to  the  necessary  and  separate  coexistence,  or  indepen- 
dency, of  small  and  varions  oscillations  occasioned  at  the  same 
time  in  any  system,  by  distinct  concussions.  The  phenomena  of 
sound  afford  the  best  realization  of  that  law,  without  which  it  would 
be  impossible  to  explain  tbe  commonest  phenomenon  of  acoustics — 
the  simultaneous  existence  of  numerous  and  distinct  sounds,  such 
as  we  are  every  moment  hearing. 

Though  the  connection  of  acoustics  with  rational  Mechanics  is 
almost  as  direct  and  complete  as  that  of  Barology,  this  mathemat- 
ical character  is  far  less  manageable  in  the  one  case  than  the  other. 
The  most  important  questions  in  barology  are  immediately  con- 
nected with  the  clearest  and  most  primitive  mechanical  theories; 
whereas  the  mathematical  study  of  sonorous  vibrations  depends  on 
that  difficult  and  delicate  dynamical  theory,  the  theory  of  the  per- 
turbations of  equilibrium,  and  the  differential  equations  which  it  fur- 
nishes relative  to  the  highest  and  most  imperfect  part  of  the  inte- 
gral calculus.  Vibratory  motion  of  one  dimension  is  the  only  one, 
even  in  regard  to  solids,  whose  mathematical  theory  is  complete. 
Of  such  motion  of  three  dimensions  we  are,  as  yet,  wholly  ignorant. 

To  form  any  idea  of  the  difficulties  of  the  case,  we  must  remem- 
ber that  vibratory  motions  must  occasion  certain  physical  modifica- 
tions of  another  nature  in  the  molecular  constitution  of  bodies; 
and  that  these  changes,  though  affecting  the  vibratory  result,  are 
too  minute  and  transient  to  be  appreciable.  The  only  attempt  that 
has  been  made  to  analyze  such  a  complication  is  in  the  case  of 
the  thermological  effects  which  result  from  the  vibratory  motion. 
Laplace  used  this  case  to  explain  the  difference  between  the  ve- 
locity of  sound  in  the  air  as  determined  by  experiment  and  that 
prescribed  by  the  dynamic  formula,  which  indicated  a  variation  of 
about  one-sixth.  This  difference  is  accounted  for  by  tlfe  heat  dis- 
engaged by  the  compression  of  the  atmospheric  strata,  which  must 
make  their  elasticity  vary  in  a  greater  proportion  than  their  density, 
thereby  accelerating  the  propagation  of  the  vibratory  motion.  It  is 
true,  a  great  gap  is  left  here  ;  since,  as  it  is  impossible  to  measure 
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this  disengagement  of  heat,  we  must  assign  to  it  conjecturally  the 
value  which  compensates  for  the  difference  of  the  two  velocities. 
Eut  we  learn  from  this  procedure  of  Laplace  the  necessity  of  com- 
bining thermological  considerations  with  the  dynamical  theory  of 
vibratory  motions.  The  modification  is  less  marked  in  the  case 
of  liquids,  and  still  less  in  that  of  solids;  but  we  are  too  far  behind 
with  our  comparative  experiments  to  be  able  to  judge  whether  the 
modification  is  or  is  not  too  inconsiderable  for  notice. 

Notwithstanding  the  eminent  difficulties  of  the  mathematical  the- 
ory of  sonorous  vibrations,  we  owe  to  it  such  progress  as  has  yet 
been  made  in  acoustics.  The  formation  of  the  differential  equations 
proper  to  the  phenomena  is,  independent  of  their  integration,  a 
very  important  acquisition,  on  account  of  the  approximations  which 
mathematical  analysis  allows  between  questions,  otherwise  hetero- 
geneous, which  lead  to  similar  equations.  This  fundamental  prop- 
erty, whose  value  we  have  so  often  to  recognise,  applies  remarkably 
in  the  present  case;  and  especially  since  the  creation  of  mathemat- 
ical thermology,  whose  principal  equations  are  strongly  analogous 
to  those  of  vibratory  motion. — This  means  of  investigation  is  all 
the  more  valuable  on  account  of  the  difficulties  in  the  way  of  direct 
inquiry  into  the  phenomena  of  sound.  We  may  decide  upon  the 
necessity  of  the  atmospheric  medium  for  the  transmission  of  sonorous 
vibrations  ;  and  we  may  conceive  of  the  possibility  of  determining 
by  experiment  the  duration  of  the  propagation,  in  the  air,  and  then 
through  other  media  :  but  the  general  laws  of  the  vibrations  of  so- 
norons  bodies  escape  immediate  observation.  We  should  know  al- 
most nothing  of  the  whole  case  if  the  mathematical  theory  did  not 
come  in  to  connect  the  different  phenomena  of  sound,  enabling  us  to 
substitute  for  direct  observation  an  equivalent  examination  of  more 
favorable  cases  subjected  to  the  same  law.  For  instance,  when  the 
analysis  of  the  problem  of  vibrating  cords  has  shown  us  that,  other 
things  being  equal,  the  number  of  oscillations  is  in  inverse  propor- 
tion to  the  length  of  the  cord,  we  see  that  the  most  rapid  vibra- 
tions of  a  very  short  cord  may  be  counted,  since  the  law  enables  us 
to  direct  our  attention  to  veiy  slow  vibrations.  The  same  substi- 
tution is  at  our  command  in  many  cases  in  which  it  is  less  direct. 
Still,  it  is  to  be  regretted  that  the  process  of  experimentation  has 
not  been  further  improved. 

Acoustics  consists  of  three  parts.  We  might  per- 
haps say  four,  including  the  timbre  (ring  or  tone)  aris- 
ing from  the  particular  mode  of  vibration  of  each  resonant  body. 
This  quality  is  so  real  that  we  constantly  speak  of  it,  both  in  daily 
life  and  in  natural  histoiy  :  but  it  would  be  wandering  out  of  the 
department  of  general  physics  to  inquire  what  constitutes  the  ring 
or  tone  peculiar  to  different  bodies,  such  as  stones,  wood,  metals, 
organized  tissues,  etc.,  whose  properties  lie  within  the  scope  of  con- 
crete physics.  But,  if  we  regard  this  quality  as  capable  of  modifi- 
cation by  changes  of  circumstances,  then  we  bring  it  into  the  domain 
of  acoustics,  and  recognise  its   proper   position,  though  we  know 

15 


226  POSITIVE    PHILOSOPHY. 

nothing  else  about  it.  That  part  of  the  science  presents  a  mere 
void. 

The  three  parts  referred  to  are,  first,  the  mode  of  propagation  of 
sounds  :  next,  their  degree  of  intensity  ;  and  thirdly,  their  musical 
tone.  Of  these  departments,  the  second  is  that  of  which  our  knowl- 
edge is  most  imperfect. 

SECTION    I. 
PROPAGATION    OF    SOUNDS. 

Propagation  of  As  to  the  first,  the  propagation  of  sounds,  the  sim- 
Nol""ls-  plest,  most  interesting,  and  best  known  question  is  the 

measurement  of  the  duration,  especially  when  the  atmosphere  is 
the  medium.  Newton  enunciated  it  very  simply,  apart  from  all 
modifying  causes; — that  the  velocity  of  sound  is  that  acquired  by 
a  gravitating  body  falling  from  a  height  equal  to  half  the  weight 
of  the  atmosphere, — supposing  the  atmosphere  homogeneous.  In  an 
analogous  way,  we  may  calculate  the  velocity  of  sound  in  the  dif- 
ferent gases,  according  to  their  respective  densities  and  elasticities. 
By  this  law  the  speed  of  sound  in  the  air  must  he  regarded  as  in- 
dependent of  atmospheric  vicissitudes,  since,  by  Mariotte's  rules, 
the  density  and  elasticity  of  the  air  always  vary  in  proportion  ;  and 
their  mutual  relation  alone  influences  the  velocity  in  question.  Of 
Laplace's  rectification  of  Newton's  formula,  we  took  notice  just 
now. — One  important  result  of  this  law  is  the  necessary  identity  of 
the  velocity  of  different  sounds,  notwithstanding  their  varying  de- 
grees of  intensity  or  of  acuteness.  If  any  inequality  existed,  we 
should  be  able  to  establish  it,  from  the  irregularity  which  must  take 
place  in  musical  intervals  at  a  certain  distance. 

All  mathematical  calculations    about   the  velocity  of 
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spheric  agita-  sound  suppose  the  atmosphere  to  be  motion  Jess,  except 
in  regard  to  the  vibrations  under  notice,  and  it  is  one 
of  the  interesting  points  of  the  case  to  ascertain  what  effect  is  pro- 
duced by  agitations  of  the  air.  The  result  of  experiments  for  this 
purpose  is  that,  within  the  limits  of  the  common  winds,  there  is  no 
perceptible  effect  on  the  velocity  of  sound  when  the  direction  of 
the  atmospheric  current  is  perpendicular  to  that  in  which  the  sound 
is  propagated  ;  and  that  when  the  two  directions  coincide,  the 
velocity  is  slightly  accelerated  if  the  directions  agree,  and  retarded 
if  they  are  opposed  :  but  the  amount  and,  of  course,  the  law  of  this 
slight  perturbation  are  unknown. — It  is  only  in  regard  to  the  air 
that  the  velocity  of  sound  has  been  effectually  studied. 

SECTION    II. 
INTENSITY    OF    SOUNDS. 

intensity  of  We  can  not  pretend  to  be  any  wiser  about  the  inten- 
eounds.  gity  of  sounds, — which  is  the  second  part  of  acoustics. 

Not  only  have  the  phenomena  never   been  analyzed  or   estimated. 

but  the  labors  of  the  student  have  added   nothing  essential    to    the 
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results  of  popular  experience  about  the  influences  which  regulate 
the  intensity  of  sound;  such  as  the  extent  of  vibrating  surfaces, 
the  distance  of  the  resonant  body,  and  so  on.  These  subjects  have 
therefore  no  right  to  figure  in  our  programmes  of  physical  science  ; 
and  to  expatiate  upon  them  is  to  misconceive  the  character  of  sci- 
ence, which  can  never  be  anything  else  than  a  special  carrying  out 
of  universal  reason  and  experience,  and  which  therefore  lias  tor  irs 
starting  point  the  aggregate  of  the  ideas  spontaneously  acquired  by 
the  generality  of  men  in  regard  to  the  subjects  in  question.  If  wo 
did  but  attend  to  this  truth,  we  should  simplify  our  scientific  ex- 
positions not  a  little,  by  stripping  them  of  a  multitude  of  superflu- 
ous details  which  only  obscure  the  additions  that  science  is  able  to 
make  to  the  fundamental  mass  of  human  knowledge. 

"With  regard  to  the  intensity  of  sound,  the  only  scientific  inquiry, 
— a  very  easy  one, — which  has  been  accomplished,  relates  to  the 
effect  of  the  density  of  the  atmospheric  medium  on  the  force  of 
sounds.  Here  acoustics  confirms  and  explains  the  common  obser- 
vation on  the  attenuation  of  sound  in  proportion  to  the  rarity  of 
the  air,  without  informing  us  whether  the  weakening  of  the  sound 
is  in  exact  proportion  to  the  rarefaction  of  the  medium,  as  it  is 
natural  to  suppose.  In  my  opinion,  we  know  nothing  yet  of  a  mat- 
ter usually  understood  to  be  settled, — the  mode  of  decrease  of  sound, 
in  proportion  to  the  distance  of  the  sounding  body  ;  as  to  which 
science  has  added  nothing  to  ordinary  experience.  It  is  commonly 
supposed  that  the  decrease  is  in  an  inverse  ratio  to  the  square  of 
the  distance.  This  would  be  a  very  important  law  if  we  con^d 
establish  it:  but  it  is  at  present  only  a  conjecture  ;  and  I  prefer 
admitting  our  ignorance  to  attempting  to  conceal  a  scientific  void, 
by  arbitrarily  extending  to  this  case  the  mathematical  formula  which 
belongs  to  gravitation.  A  natural  prejudice  may  dispose  us  to 
find  it  again  here;  but  we  have  no  proof  of  its  presence. 

It  would  be  strange  if  we  had  any  notion  of  the  law  of  the  case, 
when  we  have  not  yet  any  fixed  ideas  as  to  the  way  in  which  inten- 
sity of  sound  may  be  estimated  ;  nor  even  as  to  the  exact  meaning 
of  the  term.  "We  have  no  instrument  which  can  fulfil,  with  regard 
to  the  theory  of  sound,  the  same  office  as  the  pendulum  and  the  ba- 
rometer with  regard  to  gravity,  or  the  thermometer  and  electrome- 
ter with  regard  to  heat  and  electricity.  We  do  not  even  discern 
any  clear  principle  by  which  to  conceive  of  a  sonometer.  While 
the  science  is  in  this-  state,  it  is  much  too  soon  to  hazard  any  nu- 
merical law  of  the  variations  in  the  intensity  of  sound. 

SECTION   HI. 
THEORY    OF   TONES. 

The  thiru  department  of  acoustics, — the  theory  of 
tones, — is  by  far  the  most  interesting  and  satisfactory  TheoryofTones- 
to  its  in  irs  existing  state. 

The  laws  which  determine  the  musical  nature  of  different  sounds, 
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that  is,  their  precise  degree  of  acuteness  or  gravity,  marked  by  the 
number  of  vibrations  executed  in  a  given  time,  are  accurately 
known  only  in  the  elementary  case  of  a  series  of  linear,  even  recti- 
linear vibrations  produced  either  in  a  metallic  rod,  fixed  at  one 
end  and  free  at  the  other,  or  in  a  column  of  air  filling  a  very 
narrow  cylindrical  pipe.  It  is  by  a  combination  of  experiment 
and  of  mathimatical  theory  that  this  case  is  understood.  It  is  the 
most  important  for  the  analysis  of  the  commonest  inorganic  instru- 
ments, but  not  for  the  study  of  the  mechanism  of  healing  and 
utterance.  With  regard  to  stretched  cords,  the  established  mathe- 
matical theory  is  that  the  number  of  vibrations  in  a  given  time  is 
in  the  direct  ratio  of  the  square  root  of  the  tension  of  the  cord, 
and  in  the  inverse  ratio  of  the  product  of  its  length  by  its  thick- 
ness. In  straight  and  homogeneous  metallic  rods  this  number  is  in 
proportion  to  the  relation  of  their  thickness  to  the  square  of  their 
length.  This  essential  difference  between  the  laws  of  these  two 
kinds  of  vibrations  is  owing  to  the  flexibility  of  the  one  sounding 
body  and  the  rigidity  of  the  other.  Observation  pointed  it  out 
first,  and  especially  with  regard  to  the  effect  of  thickness.  These 
laws  relate  to  ordinary  vibrations,  which  take  place  transversely; 
but  there  are  vibrations  in  a  longitudinal  direction  much  more  acute, 
which  are  not  affected  by  thickness,  and  in  which  the  difference  be- 
tween strings  and  rods  disappears,  the  vibrations  varying  recipro- 
cally to  the  length  :  a  result  which  might  be  anticipated  from  the 
inextensibility  of  the  string  being  equivalent  to  the  rigidity  of  the 
vod.  A  third  order  of  vibrations  arises  from  the  twisting  of  metal- 
lic rods,  when  the  direction  becomes  more  or  less  oblique.  It 
ought  to  be  observed  however  that  recent  experiments  have  shown 
that  these  three  kinds  are  not  radically  distinct,  as  they  can  be 
mutually  transformed  by  varying  the  direction  in  which  the  sounds 
are  propagated.  As  for  the  sounds  yielded  by  a  column  of  air,  the 
number  of  vibrations  is  in  inverse  proportion  to  the  length  of  each 
column,  if  the  mechanical  state  of  the  air  is  undisturbed  ;  other- 
wise, it  varies  as  the  square  root  of  the  relation  between  the  elastic- 
ity of  the  aii-  and  its  density.  Hence  it  is  that  changes  of  tem- 
perature which  alter  this  relation  in  the  same  direction  have  here 
an  action  absolutely  inverse  to  that  which  they  produce  on  strings 
or  rods:  and  thus  it  is  explained  by  acoustics  why  it  is  impossible, 
as  musicians  have  always  found  it,  to  maintain  through  a  changing 
temperature  the  harmony  at  first  established  between  stringed  and 
wind  instruments. 

Thus  far  the  resonant  line  has  been  supposed  to  vibrate  through 
its  whole  length.  But  if,  as  usually  happens,  the  slightest  obsta- 
cle to  the  vibrations  occurs  at  any  point,  the  sound  undergoes  a 
radical  modification,  the  law  of  which  could  not  have  been  mathe- 
matically discovered,  but  has  been  clearly  apprehended  by  the  great 
acoustic  experimentalist,  Sauveur.  He  has  established  that  the 
sound  produced  coincides  with  that  which  would  be  yielded  by  a 
similar   but  shorter  cord  equal  in  length  to  that  of  the  greatest 
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common  measure  between  the  two  parts  of  the  whole  string.  The 
same  discovery  explain?  another  fundamental  law,  which  we  owe  to 
the  same  philosopher — that  of  the  series  of  harmonic  sounds  which 
always  accompanies  the  principal  sound  of  every  resonant  string, 
their  aeuteness  increasing  with  the  natural  series  of  whole  numbers  ; 
the  truth  of  which  is  easily  tested  by  a  delicate  ear  or  by  experi- 
ment. The  phenomenon  is,  if  not  explained,  exactly  represented 
by  referring  it  to  the  preceding  case;  though  we  can  not  conceive 
how  the  spontaneous  division  of  the  string  takes  place,  nor  how  so 
many  vibratory  motions,  so  nearly  simultaneous,  agree  as  they  do. 

These  are  the  laws  of  simple  sound.  Of  the  impor-  composition  of 
tant  theory  of  the  composition  of  sounds  we  have  yet  souuds- 
very  imperfect  notions.  It  is  supposed  to  be  indicated  by  the  ex- 
periment of  the  musician  Tartini,  with  regard  to  resulting  sounds. 
He  showed  that  the  precisely  simultaneous  production  of  any  two 
sounds,  sufficiently  marked  and  intense,  occasions  a  single  sound, 
graver  than  the  other  two,  according  to  an  invariable  and  simple 
rule.  Interesting  as  this  fact  is,  it  relates  to  physiology,  and  not 
to  acoustics.  It  is  a  phenomenon  of  the  nerves  ;  a  sort  of  normal 
hallucination  of  the  sense  of  hearing,  analogous  to  optical  illusions. 

The  vibrations  of  resonant  surfaces  have  exhibited  some  curious 
phenomena  to  observation,  though  the  mathematical  theory  of  the 
case  is  still  in  its  infancy  :  and  M.  Savart's  observations  on  the 
vibratory  motions  of  stretched  membranes  must  cast  much  light  on 
the  auditory  mechanism,  in  regard  to  the  effects  of  degrees  of  ten- 
sion, the  hygrometrical  state,  etc. 

The  study  of  the  most  general  and  most  complicated  case,  that 
of  a  mass  which  vibrates  in  three  dimensions,  is  scarcely  begun,  ex- 
cept with  some  hollow  and  regular  solids.  Yet  this  analysis  is 
above  all  important,  as  without  it  it  is  clearly  impossible  to  com- 
plete the  explanation  of  any  real  instrument;  even  of  those  in 
which  the  principal  sound  is  produced  by  simple  lines,  the  vibra- 
tions of  which  must  always  be  more  or  less  modified  by  the  masses 
which  are  connected  with  them.  We  may  say  that  the  state  of 
acoustics  is  such  that  we  can  not  explain  the  fundamental  proper- 
ties of  any  musical  instruments  whatever.  Daniel  Bernouilli  worked 
at  the  theory  of  wind  instruments;  a  subject  which  may  appear 
very  simple,  but  which  really  requires  the  highest  perfection  of  the 
science,  even  putting  aside  those  extraordinary  effects,  far  tran- 
scending scientific  analysis,  which  the  art  of  a  musician  may  obtain 
from  any  instrument  whatever,  and  restricting  ourselves  to  influen- 
ces which  may  be  clearly  defined  and  durably  characterized. 

Imperfect  as  is  our  review  of  Acoustics,  I  hope  we  now  under- 
stand something  of  its  general  character,  the  importance  of  its  laws, 
as  far  as  we  know  them,  the  connection  of  its  parts,  the  develop- 
ment that  they  have  obtained,  and  the  intervals  which  are  left  void, 
to  be  filled  up  by  future  knowledge. 
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CHAPTER   V. 

OPTICS. 

The  emancipation   of  natural  philosophy  from  theological  and 
metaphysical  influence  has  thus  far  gone  on  by  means  of  a  succes- 
sion of  partial  efforts,  each  isolated  in  intention,  though  all  conver- 
i^in<^  to  a  final  end,  amid   the  entire  unconsciousness  of 
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tt.t-  nature  of  those  who  were  bringing  that  result  to  pass,  bnch  an 
incoherence  is  a  valuable  evidence  of  the  force  of  that 
instinct  which  universally  characterizes  modern  intelligence;  but 
it  is  an  evil,  in  as  far  as  it  has  retarded  and  embarrassed  and  even 
introduced  hesitation  into  the  course  of  our  liberation.  Ko  one 
having  hitherto  conceived  of  the  positive  philosophy  as  a  whole,  and 
the  conditions  of  positivity  not  having  been  analyzed,  much  less 
prescribed,  with  the  modifications  appropriate  to  different  orders 
of  researches,  it  has  followed  that  the  founders  of  natural  philoso- 
phy have  remained  under  theological  and  metaphysical  influences 
in  all  departments  hut  the  one  in  which  they  were  working,  even 
while  their  own  labors  were  preparing  the  overthrow  of  those  influ- 
ences. It  is  certain  that  no  thinker  has  approached  Descartes  in 
the  clearness  and  completeness  with  which  he  apprehended  the 
true  character  of  modern  philosophy  ;  no  one  exercised  so  inten- 
tionally an  action  so  direct,  extensive,  and  effectual,  on  this  trans- 
formation, though  the  action  might  be  transitory;  and  no  one  was 
so  independent  of  the  spirit  of  his  contemporaries;  yet  Descartes, 
who  overthrew  the  whole  ancient  philosophy  about  inorganic  phe- 
nomena, and  the  physical  phenomena  of  the  organic,  was  led  away 
by  the  tendency  of  his  age  in  a  contrary  direction,  when  he  strove 
to  put  new  life  into  the  old  theological  and  metaphysical  concep- 
tions of  the  moral  nature  of  man.  If  it  was  so  with  Descartes,  who 
is  one  of  the  chief  types  of  the  progress  of  the  general  development 
of  humanity,  we  can  not  be  surprised  that  men  of  a  more  special 
genius,  who  have  been  occupied  rather  with  the  development  of 
science  than  of  the  human  mind,  should  have  followed  a  metaphys- 
ical direction  in  some  matters,  while  in  others  not  very  remote  they 
have  manifested  the  true  positive  spirit. 

These  observations  are  particularly  applicable  to  the  philosophi- 
cal history  of  Optics — the  department  of  Physics  in  which  an 
imperfect  positivism  maintains  the  strongest  consistence — chiefly 
through  the  mathematical  labors  which  are  connected  with  it. 
The  founders  of  this  science  are  those  who  have  done  most  tow- 
ard laying  the  foundations  of  the  Positive  Philosophy — Descartes,. 
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Huyghens,  and  Newton  ;  yet  each  one  of  them  was  led  away  by 
the  old  spirit  of  the  absolute  to  create  a  chimerical  hypothesis  on 
the  nature  of  light.  That  Newton  should  have  done  this  is  the 
most  remarkable,  considering  how  his  doctrine  of  gravitation  had 
raised  the  conception  of  modern  philosophy  above  the  point  at 
which  Descartes  had  left  it,  by  establishing  the  radical  inanity  of 
all  research  into  the  nature  and  mode  of  production  of  phenomena, 
and  by  showing  that  the  great  end  of  scientific  effort  is  the  reduc- 
tion of  a  system  of  particular  facts  to  one  singular  and  general  fact. 
Newton  himself,  whose  favorite  saying  was,  "  O  !  Physics,  beware 
of  Metaphysics!"  allowed  himself  to  be  seduced  by  old  habits  of 
philosophizing  to  personify  light  as  a  substance  distinct  from  and 
independent  of  the  luminous  body  :  a  conception  as  metaphysical 
as  it  would  have  been  to  imagine  gravity  to  have  an  existence  sepa- 
rate from  that  of  the  gravitating  body. 

After  what  has  been  said  about  the  philosophical  theory  of  hy- 
potheses, there  can  be  no  occasion  to  expose  the  fictitious  character 
of  the  respective  doctrines  of  philosophers  on  the  nature  of  light. 
Each  one  has  exposed  the  untenableness  of  those  of  others  ;  and 
each  explorer  has  confined  himself  to  the  evidence  which  favored 
his  own  conception.  Euler  brought  fatal  objections  against  the 
doctrine  of  emission;  yet,  at  the  present  day,  our  instructors  con- 
ceal the  fact  that  the  advocates  of  the  emission  doctrine  have  offered 
equally  fatal  objections  to  that  of  undulations.  To  take  the  most 
simple  instance — "Has  the  fact  of  propagation  in  all  directions,  char- 
acteristic of  the  vibratory  motion,  ever  been  reconciled  with  the 
common  phenomenon  of  night;  that  is,  of  'darkness  produced  by 
the  interposition  of  an  opaque  body?  Does  not  the  fundamental 
objection  of  the  Newtonians  about  this  matter  hold  its  ground 
against  the  system  of  Descartes  and  Huyghens,  untouched  at  this 
hour  as  it  was  above  a  century  ago,  after  all  the  subterfuges  that  have 
been  in  use  ever  since  ?  The  case  is  made  clearer  by  the  fact  that 
there  are  phenomena  which  the  two  theories  will  suit  equally  well. 
If  the  laws  of  reflection  and  refraction  issue  with  equal  ense  from 
the  hypotheses  of  emission  and  undulation,  it  is  pretty  clear  that 
our  business  is  with  the  laws,  and  not  with  the  hypotheses.  The 
mathematical  labors  expended  on  the  opposite  theories  will  not 
have  been  thrown  away  ;  they  will  show,  in  a  very  short  time,  that 
the  analytical  apparatus  is  no  certain  instrument  of  truth,  as  it  has 
served  the  purpose  of  both  hypotheses  equally  well  ;  as  it  would, 
quite  as  easily,  of  many  others,  if  the  progress  of  positivitv  was 
not  excluding,  more  and  more,  this  vicious  method  of  philosophi- 
zing. It  is  true,  the  most  enlightened  advocates  of  both  systems 
are  ready  to  give  up  the  reality  of  emission  and  of  undulation,  and 
hold  to  them  only  as  a  matter  of  logical  convenience — as  a  rallying- 
point  of  ideas.  But  if  we  can  pass  from  the  one  hypothesis  to  the 
other  without  affecting  the  science  at  all,  it  is  clear  that,  such  an 
artifice  is  needless.  We  must  admit,  as  we  before  said,  that  the 
«combination  of  scientific  ideas  would  be  extremelv  difficult  to  minds 
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trained  under  the  prevalent  habits  of  thought,  if  they  were  suddenly 
deprived  of  such  a  mode  of  connection  as  they  here  contend  for; 
but  it  is  not  the  less  true  that  the  next  generation  of  scientific 
thinkers  would  combine  their  ideas  more  easily,  and  much  more 
perfectly,  if  they  were  trained  to  regard  directly  the  relations  of 
phenomena,  without  being  troubled  by  artifices  like  these,  which 
only  obscure  scientific  realities. 

The  history  of  Optics,  regarded  as  a  whole,  seems  to  show  that 
these  hypotheses  have  not  sensibly  aided  the  progress  of  the  theory 
of  light,  since  all  our  important  acquisitions  have  been  entirely  in- 
dependent of  them.  This  is  true  not  only  of  the  laws  of  reflection 
and  refraction,  which  were  discovered  before  these  hypotheses  were 
created,  but  with  regard  to  all  the  other  leading  truths  of  Optics. 
The  hypothesis  of  emission  no  more  suggested  to  Newton  the  notion 
of  the  unequal  ret  Tangibility  of  the  different  colors,  than  that  of 
undulation  disclosed  to  lluyghens  the  law  of  double  refraction 
proper  to  certain  substances.  Great  discoverers  like  these  observe 
a  connection  of  facts,  and  then  create  an  hypothesis  to  account  for 
the  connection  ;  and  then  those  who  come  after  them  conclude  that 
the  chimerical  conceptions  must  be  inseparable  from  the  immortal 
discoveries.  There  is  a  nse,  as  I  have  before  asserted,  in  these 
imaginary  conceptions,  which,  in  regard  to  their  one  function,  are 
indispensable.  They  ^avve,  transiently,  to  develop  the  scientific 
spirit  by  carrying  us  over  from  the  metaphysical  to  the  positive 
system.  They  can  do  this  and  nothing  more,  and  they  accom- 
plished their  task  some  time  ago.  Their  action  can  henceforth  be 
only  injurious,  and  especially  in  the  case  of  Optics,  as  any  one  may 
see  who  will  inquire  into  the  state  of  this  science — particularly 
since  the  almost  universal  adoption  of  the  undulatory  in  the  place 
of  the  emissive  sj'stem. 

One  more  error  must  be  noticed  before  we  leave  the 
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d.ney  to  system- subject  ot  the  unscientific  pursuit  or  Optics,  borne  en- 
lightened students  imagine  that  the  science  acquires  a 
satisfactory  rationality  by  being  attached  to  the  fundamental  laws 
of  universal  mechanics.  The  emission  doctrine,  if  it  means  any- 
thing,  must  suppose  luminous  phenomena  to  be  in  analogy  with 
those  of  ordinary  motion  ;  and  if  the  doctrine  of  undulation  means 
anything,  it  means  that  the  phenomena  of  light  and  sound  are  alike 
in  their  vibratory  agitation  ;  and  thus  the  one  party  likens  optics 
to  barology  and  the  other  to  acoustics.  But  not  only  is  nothing- 
gained  by  the  supposition,  but  if  either  was  the  case,  there  would 
be  no  room  for  imagination  or  for  argument.  The  connection 
would  be  at  once  apparent  to  all  eyes  on  the  simple  view  of  the 
phenomena.  Such  a  reference  of  phenomena  to  those  general  laws 
has  never  been  a  matter  of  question  or  of  conjecture.  The  only 
difficulty  has  been  to  knowT  those  laws  well  enough  to  admit  of  the 
application.  Ko  one  doubted  the  mechanical  nature  of  the  princi 
pal  effects  of  gravity  and  sound  long  before  the  progress  of  rational 
dynamics  admitted  of  their  exact  analysis.     The  application  pow- 
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erfully  tended,  as  we  have  seen,  to  the  perfecting  of  barology  and 
acoustics;  but  this  was  precisely  because  there  was  nothing  forced 
or  hypothetical  about  it.  It  is  otherwise  with  Optics.  Notwith- 
standing all  arbitrary  supposition?,  the  phenomena  of  light  will 
always  constitute  a  category  sui  generis,  necessarily  irreducible  to 
any  other:  a  light  will  be  for  ever  heterogeneous  to  a  motion  or  a 
sound. 

Again,  physiological  considerations  discredit  this  confusion  of 
ideas,  by  the  characteristics  which  distinguish  the  sense  of  sight 
from  those  of  hearing,  and  of  touch  or  pressure.  If  we  could  abol- 
ish such  distinctions  as  these  by  gratuitous  hypotheses,  there  is  no 
saying  where  we  should  stop  in  our  wanderings.  A  chemical  phi- 
losopher might  make  a  type  of  the  senses  of  taste  and  smell,  and 
proceed  to  explain  colors  and  tones  by  likening  them  to  flavors  and 
scents.  It  does  not  require  a  wilder  imagination  to  do  this,  than 
to  issue  as  a  supposition,  now  become  classical,  that  sounds  and 
colors  are  radically  alike.  It  is  much  better  to  leave  such  a  pur- 
suit of  scientific  unity,  and  to  admit  that  the  categories  of  hetero- 
geneous phenomena  are  more  numerous  than  a  vicious  systemizing 
tendency  would  suppose.  Natural  philosophy  would,  no  doubt,  be 
more  perfect  if  it  were  otherwise  ;  but  co-ordination  is  of  no  use 
unless  it  rests  on  real  and  fundamental  assimilation.  Physicists 
must  then  abstain  from  fancifully  connecting  the  phenomena  of 
light  and  those  of  motion.  All  that  Optics  can  admit  of  mathemat- 
ical treatment  is  with  relation,  not  to  mechanics,  but  to  geometry, 
which  is  eminently  applicable  to  it,  from  the  evidently  geometrical 
character  of  the  principal  lawTs  of  light.  The  only  case  in  which 
we  can  conceive  of  a  direct  application  of  analysis  is  in  certain 
optical  researches  in  which  observation  would  immediately  furnish 
some  numerical  relations;  and  in  no  case  must  the  positive  study 
of  light  give  place  to  a  dynamical  analysis.  These  are  the  two 
directions  in  which  geometers  may  aid  the  progress  of  Optical  sci- 
ence, which  they  have  only  too  effectually  impeded  In7  prolonging 
the  influence  of  anti-scientific  hypotheses  through  inappropriate  and 
ill-conceived  analyses. 

The  genius  of  Fourier  released  us  from  the  necessity  of  applying 
the  doctrine  of  hypotheses,  as  previously  laid  down,  to  the  case  of 
thermology  ;  and  neither  barology  nor  acoustics  required  it.  As  to 
electrology,  there  are  abundance  of  chimerical  conceptions  prepon- 
derant in  that  department;  but  their  absurdities  are  so  obvious, 
that  almost  all  their  advocates  acknowledge  them.  It  is  in  Optics 
that  the  plausibility  and  consistence  of  such  chimeras  give  them  the 
most  importance;  and  I  have  therefore  chosen  that  department  as 
the  ground  on  which  they  should  be  judged. 

We  will  now  pass  from   these  useless  hypotheses  to  the  real 
knowledge  that  wre  are  in  possession  of  about  the  theory  of  light. 
The  whole  of  Optics  is  naturally  divided  into  four  de-  Divisions  of  op- 
partments,  as  light,  whether  homogeneous  or  colored,  tics- 
is  direct,  reflected,  refracted,  or  diffracted.     These  elementary  ef- 
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fects  usually  co-exist  in  ordinary  phenomena  ;  but  they  are  distinct, 
and  must  therefore  be  separately  considered.  These  four  parts 
comprehend  all  optical  phenomena  which  are  rigorously  universal; 
but  we  must  add,  as  an  indispensable  complement,  two  other  sec- 
tions, relating  to  double  refraction  and  polarization.  These  orders 
of  phenomena  are  proper  to  certain  bodies;  but,  beside  that,  they 
are  a  remarkable  modification  of  fundamental  phenomena,  they  ap- 
pear in  more  and  more  bodies,  as  the  study  proceeds,  and  their 
conditions  refer  more  to  general  circumstances  of  structure  than  to 
incidents  of  substance.  For  these  reasons  they  ought  to  be  exactly 
analyzed.  As  for  the  rest,  it  is  not  our  business  to  classify  the 
irrelevant  mat-  application  of  these  six  departments  either  to  natural 
t,rs-  history,  as  in  the  beautiful  Newtonian  theory  of  the 

rainbow,  or  to  the  arts,  as  in  the  analysis  of  optical  instruments. 
These  applications  serve  as  the  best  measure  of  the  degree  of  per- 
fection of  the  science;  but  they  do  not  enter  into  the  field  of  opti- 
cal philosophy,  with  which  alone  we  are  concerned. 
Theory  of  vis-  ^°r  tne  same  reasons  which  have  led  us  to  condemn 
io!1-  theories  of  hearing  and   utterance,  in   connection   with 

Physics,  we  must  now  refuse  to  include  among  optical  phenomena 
the  theory  of  vision,  which  certainly  belongs  to  physiology.  When 
physicists  undertake  the  study  of  it,  they  bring  only  one  of  the 
special  qualifications  necessary,  being  otherwise  on  a  level  with  the 
multitude;  and,  however  important  their  one  qualification  maybe, 
it  cannot  fulfil  all  the  conditions.  It  is  in  consequence  of  so  many 
conditions  being  unfulfilled,  that  the  explanations  hitherto  offered 
have  been  so  incomplete,  and  therefore  illusory.  There  is  scarcely 
a  single  law  of  vision  which  can  be  regarded  as  established  on  a 
sound  basis,  even  where  the  simplest  and  commonest  phenomena 
are  in  qnestion.  The  elementary  faculty  of  seeing  distinctly  at 
unequal  distances  remains  without  any  satisfactory  explanation, 
though  physicists  have  attempted  to  refer  it  to  almost  every  part 
of  the  ocular  apparatus  in  succession.  This  humbling  ignorance  is 
no  doubt  owing  to  scientific  men,  both  physiologists  and  physicists, 
having  left  the  theory  of  sensations  in  the  hands  of  the  metaphysi- 
cians, who  have  got  nothing  out  of  it  but  some  deceptive  ideology  ; 
but  before  this  time  we  should  have  approached  to  something  like 
positive  solutions,  but  for  the  bad  organization  of  scientific  labor 
among  us.  If,  from  the  time  of  these  questions  beginning  to  as- 
sume a  positive  character,  anatomists  and  physiologists  had  occu- 
pied themselves  with  a  theory  of  vision  grounded  on  the  materials 
furnished  by  Optical  science,  instead  of  looking  to  physicists  for 
solutions  which  they  could  not  furnish,  our  condition  in  regard  to 
this  important  subject  would  be  somewhat  less  deplorable  than  ir  is. 
specific  color  Another  study  which  must  be  excluded  from  Optics, 
of  Bodies.  an(j  fromall  natural  philosophy,  is  the  theory  of  tlie  color 

of  bodies.  I  need  not  explain  that  lam  not  referring  to  the  admirable 
Newtonian  experimentson  thedecomposition  of  light,which  havesup- 
plied  a  fundamental  idea,  common  to  all  the  departments  of  Optics. 
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I  refer  to  the  attempts  made  to  ascertain,  now  through  the  theory 
of  emission,  and  now  through  that  of  undulation,  the  inexplicable 
primitive  phenomenon  of  the  elementary  color  proper  to  every  sub- 
stance. The  so-called  explanations,  about  the  supposed  faculty  of 
reflecting  or  transmitting  such  and  such  a  kind  of  rays,  or  of 
exciting  such  and  such  an  order  of  ethereal  vibrations,  in  virtue 
of  certain  supposed  derangements  of  the  molecules,  are  more  difli- 
eult  to  conceive  than  the  fact  itself,  and  are,  in  truth,  as  absurd  as 
the  explanations  that  Molière  puts  into  the  mouth  of  his  metaphys- 
ical doctors.  It  is  lamentable  that  we  should  have  such  comments 
to  make  in  these  days.  Nobody  now  tries  to  explain  the  specific 
gravity  proper  to  any  substance  or  structure:  and  why  should  we 
attempt  it  with  regard  to  specific  color,  which  is  quite  as  primitive 
an  attribute?  In  physiology,  the  consideration  of  colors  is  of  high 
importance,  in  connection  with  the  theory  of  vision  ;  and  in  natural 
history,  it  may  prove  a  useful  means  of  classification  :  but,  in  optics, 
the  object  of  the  true  theory  of  colors  is  merely  to  perfect  the 
analysis  of  light,  so  as  to  estimate  the  influence  of  structure  or  other 
circumstance  upon  transmitted  or  reflected  color,  without  entering 
into  the  causes  of  specific  coloring.  The  field  of  inquiry  is  vast 
enough,  without  any  such  illusory  research  as  this. 

SECTION  I. 
STUDY    OF    DIRECT    LIGHT. 

The  first  department  is  that  of   Optics,  properly  so 

n      i  .Li  a.      i  L-     l  •  -    v     i   i.         rn     •  .        \.  •  Optics  proper. 

called,  or  the  study  or  direct  light.  I  his  and  catoptrics 
are  the  only  part  of  the  science  cultivated  by  the  ancients  ;  but 
this  branch  is  as  old  as  the  knowledge  of  the  law  of  the  rectilinear 
propagation  of  life  in  every  homogeneous  medium.  This  primary 
law  makes  purely  geometrical  questions  of  problems  relating  to  the 
theory  of  shadows  ;  questions  difficult  to  manage  in  many  cases, 
but  not  in  the  most  important, — those  of  very  distant  luminous 
bodies,  or  bodies  of  extremely  small  dimensions.  The  theory  de- 
pends, both  for  the  shadow  and  the  penumbra,  on  the  determina- 
tion of  an  extensible  surface,  circumscribed  at  once  by  the  luminous 
and  the  illuminated  body. — Whatever  its  real  antiquity  maybe,  this 
first  part  of  Optics  is  still  very  imperfect,  regarded  from 

.i  '  t  -1  ,.  i  •  •    i  i  i       i  Imperfections. 

the  second  point  ot  view  ;  that  is.  with  regard  to  the  laws 
of  the  intensity  of  light,  or  what  is  called  photometry.  Important  as 
it  is  to  have  a  clear  knowledge,  our  notions  are  as  yet  either  vague 
or  precarious  as  to  how  the  intensity  of  light  is  modified  by  such 
circumstances  as  its  direction,  whether  emergent  or  incident;  its 
distance  ;  its  absorption  by  the  medium  ;  and,  finally,  its  color. 
We  are  met  by  a  grand  difficulty  at  the  outset.     We 

1  l  "     •       i   •  .    *  i  Ti  ii     Photometry. 

nave  no  photometrical  instruments  that  can  be  depended 
on  for  enabling  us  to  verify  our  conjectures  on  the  different  modes 
of  gradation  of  light.     All  our  photometers  rest  on  a  sort  of  vicious 
circle  being  devised  in  accordance  with  the  laws  which  they  are 
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destined  to  verify,  and  generally  according  to  the  most  doubtful  of 
ali,  in  virtue  of  its  metaphysical  origin, — that  which  relates  to 
distance.  We  have  called  light  an  emanation  ;  have  calculated 
its  intensity  by  the  square  of  its  distance  :  and  then,  without  con- 
firming this  conjecture  by  any  experiment  whatever,  we  have  pro- 
ceeded to  found  thewholeof  photometry  upon  it.  And  when  this 
conjecture  was  replaced  by  that  of  ondulations,  we  accepted  the 
same  photometry,  neglecting  the  consideration  that  it  must  require 
revision  from  its  very  basis.  It  is  clear  what  our  present  photom- 
etry must  be,  after  such  treatment  as  this.  The  law  relating  to 
direction,  in  the  ratio  of  the  sine  of  the  angle  of  emergence  or  of  in- 
cidence, is  no  better  demonstrated  than  that  of  distance,  though  it 
comes  from  a  less  suspicious  source.  It  has  nothing  about  it  at 
present  like  Fourier's  labors  on  radiating  heat  ;  and  yet  it  seems  as 
if  it  would  admit  of  an  analogous  mathematical  elaboration.  The 
only  part  of  photometry  which  has,  ;is  yet,  any  scientific  consistency 
is  the  mathematical  theory  of  gradual  absorption  of  light  by  any 
medium.  Bongner  and  Lambert  have  given  us  some  interesting 
knowledge  about  this:  but  even  here  we  are  on  unstable  ground,  for 
want  of  precise  and  unquestionable  experiments.  Again,  the  photo- 
metrical  influence  of  color  has  been  the  subject  of  some  exact  obser- 
vations ;  but  we  are  not  yet  in  possession  of  general  and  precise  con- 
clusions, unless  it  be  the  fixing  of  the  maximum  of  brightness  in  the 
middle  of  the  solar  spectrum.  Thus,  to  sum  np,  in  this  first,  oldest, 
and  simplest  department  of  optics,  philosophers  have  scarcely  out- 
stripped popular  observation, — leaving  out  what  belongs  to  geom- 
etry, and  the  measurement  of  the  velocity  of  the  propagation  of 
light,  which  is  furnished  by  astronomy. 

section  n. 

CATOPTRICS. 

It  is  otherwise  with  regard  to  catoptrics,  and  yet  mare,  dioptrics, 
if  we  discard  questions  about  the  first  causes  of  reflection  and 
refraction.  Scientific  studies  have  largely  extended  and  perfected 
universal  ideas  about  those  two  orders  of  general  phenomena;  and 
the  varied  effects  belonging  to  them  are  now  referred  with  great 
precision  to  a  very  small  number  of  uniform  laws,  of  remarkable 
simplicity. 

Great  law  of  The  fundamental  law  of  catoptrics,  well  known  by 

reflection.  foe  ancîeijts,  and  abundantly  confirmed  by  experiment, 
is,  that  whatever  may  be  the  form  and  nature  of  the  reflecting  body, 
and  the  color  and  intensity  of  the  light,  the  angle  of  reflection  is 
always  equal  to  the  angle  of  incidence,  and  in  the  same  normal 
plane.  Under  this  law,  the  analysis  of  the  effects  produced  by  all 
kinds  of  mirrors  is  reduced  to  simple  geometrical  problems,  which 
might,  it  is  true,  involve  some  long  and  difficult  calculations,  ac- 
cording to  the  forms  of  some  bodies,  if  it  were  not  usually  sufficient. 
to  examine  the  tiinple  forms  of  the  plane,  the  sphere,,  and.  at  n ..  ,   . 
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the  circular  cylinder.  If  we  pretended  to  absolute  precision  in  the 
analysis  of  images,  we  might  encounter  considerable  geometrical 
■difficulties  :  but  this  is  not  necessary.  This  analysis  depends,  in 
general,  mathematically  speaking,  on  the  theory  of  caustic  curves, 
created  by  Tschirnhausen.  But  even  in  the  application  of  this  the- 
ory, some  conjectures  are  hazarded  ;  and  the  want  of  direct  and 
exact  experiments,  and  the  uncertainty  which  attends  almost  all 
the  parts  of  the  theory  of  vision,  prevents  our  depending  too 
securely  on  the  reality  of  the  remote  results  of  any  general  prin- 
ciple that  we  can  yet  employ. 

Every  luminous  reflection  upon  any  body  whatever  Lawsofabsorp- 
is  accompanied  by  an  absorption  of  more  or  less,  but  tiou  not  found- 
always  of  a  great  part  of  the  incident  light  ;  and  this  gives  rise  to  a 
second  interesting  question  in  catoptrics.  But  our  knowledge  about 
it  amounts  to  very  little,  from  our  backwardness  in  photometry  ; 
so  that  we  have  not  yet  laid  hold  of  any  law.  We  do  not  know 
whether  the  loss  is  the  same  in  all  cases  of  incidence  :  nor  whether 
it  is  connected  with  the  degree  of  brightness  :  nor  what  is  the  influ- 
ence of  color  upon  it  :  nor  whether  its  variations  in  different  reflect- 
ing bodies  are  in  harmony  with  other  specific,  and  especially  optical 
characters.  These  questions  are  not  only  untouched — they  have 
never  been  proposed.  All  that  we  know  is  simply  that  the  absorp- 
tion of  light  appears  to  be  always  greater  (but  to  what  degree  we 
are  ignorant)  by  reflection  than  by  transmission.  From  this  has 
resulted,  in  recent  times,  the  use  of  lenticular  beacons,  introduced 
by  Fresnel. 

A  more  advanced  kind  of  inquiry  belongs  to  the  study  of  trans- 
parent substances;  but  here,  again,  the  laws  are  ill  understood. 
In  these  bodies,  reflection  accompanies  refraction,  and  we  have  the 
opportunity  of  inquiring  by  what  laws,  general  or  special,  the  di- 
vision between  transmitted  and  reflected  light  takes  place.  We 
only  know  that  the  last  is  more  abundant  in  proportion  as  the  inci- 
dence is  more  oblique:  and  that  reflection  begins  to  become  total 
from  a  certain  inclination  proper  to  each  substance,  and  measured 
exactly  with  regard  to  several  bodies.  The  inclination  appears  to 
be  less  in  proportion  as  the  substance  is  more  refracting;  but  the 
supposed  law  of  the  case  is  connected  with  chance  conjectures  upon 
the  nature  of  light,  and  requires  to  be  substantiated  by  direct 
experiment. 


SECTION    III. 
DIOPTRICS. 


Of  all  the  departments  of  Optics,  dioptrics  is  at  present  the 
richest  in  certain  and  exact  knowledge,  reduced  to  a  few  simple 
laws,  embracing  a  large  variety  of  phenomena.  The  fundamental 
law  of  refraction  was  wholly  unknown  to  the  ancients,  Great iaWofre- 
and  was  discovered  at  the  same  time,  under  two  dis-  fracliou- 
tinct  and  equivalent  forms,  by  Snellius  and  Descartes.     It  consists 
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of  the  constant  proportion  of  the  sines  of  the  angles  that  the  re- 
fracted ray  and  the  incident  ray,  always  contained  in  the  same 
normal  plane,  form  with  the  perpendicular  to  the  refracting  surface, 
in  whatever  direction  the  refraction  may  be.  The  fixed  relation 
of  tliepe  two  sines,  when  the  light  passes  from  a  vacuum  into  any 
medium  whatever,  constitutes  the  most,  important  optical  co-effi- 
cient of  every  natural  body,  and  holds  a  real  rank  in  the  aggregate 
of  its  physical  characteristics.  The  philosophers  have  labored  at 
its  determination  with  much  care  and  success,  by  ingenious  and 
exact  processes;  they  have  prepared  very  extensive  tables,  which 
may  rival,  as  to  precision,  our  tables  of  specific  gravity — the  uncer- 
tainty not  exceeding  a  hundredth  part  of  the  numerical  value  of  the 
refracting  power.  If  the  light  passes  from  one  medium  to  another, 
the  relation  of  the  refraction  depends  on  the  nature  of  both  ;  but  in 
every  ease,  the  inverse  passage  gives  it  always  a  precisely  recipro- 
cal value,  as  experiment  has  constantly  shown.  Again,  while  a 
body  undergoes  no  chemical  change,  and  becomes  only  more  or  less 
dense,  the  relation  of  refraction  which  belongs  to  it  varies  in  pro- 
portion to  the  specific  gravity;  as  may  be  easily  shown,  especially 
with  regard  to  liquids,  and  yet  more  to  gases,  in  which  we  can  so 
extensively  modify  density  by  temperature  and  pressure.  This  is 
why  philosophers  have  adopted,  in  preference  to  the  proper  relation 
of  refraction,  its  quotient  by  the  density,  which  they  have  named 
refracting  power;  in  order  to  obtain  more  fixed  and  specific  char- 
acters in  the  dioptric  comparison  of  different  substances.  There  is 
substantial  ground  tor  this  distinction,  though  its  origin  was  sus- 
picious.  But  it  must  be  observed  that  the  refracting  power  varies 
when  the  substance  does  not  undergo  any  chemical  change,  but 
passes,  as  we  have  seen  in  the  case  of  water,  through  different 
states  of  aggregation.  These  variations  in  the  refracting  power 
have  given  occasion  to  conflicts  between  the  advocates  of  the  two 
hypothetical  systems — each  of  which  requires  an  invariability  in 
the  refracting  power  which  we  do  not  know  to  exist;  and  the  diffi- 
culty of  separating  what  is  really  established  from  what  they  re- 
quire is  one  of  the  mischievous  consequences  of  anti-scientific 
hypotheses,  and  one  which  may  well  render  the  actual  character  of 
the  science  itself  doubtful  to  impartial  minds. 

Newton's  discoveries  of  the  unequal  refrangibilitv  of 

Newton's     dis-    ,,  ,.-»  ,  ^  j-  •      i-  "n 

coveries  on eie-  the  different  elementary  colors  form  an  indispensable 

nientary  colors.  ,  r     ,        -,  r        r         .  •  -r»  ,i        r  r 

complement  of  the  law  of  refraction.  Jb  rom  the  fact  or 
the  decomposition  of  light  in  a  prism,  it  clearly  follows  that  the 
relation  of  the  sine  of  incidence,  though  constant  for  each  color, 
varies  in  the  different  portions  of  the  solar  spectrum.  The  total 
increase  which  it  undergoes  from  the  red  rays  to  the  violet  meas- 
ures the  dispersion  proper  to  each  substance,  and  must  complete 
the  determination  of  its  refracting  [power  in  the  common  tables, 
where  only  the  mean  refraction  can  be  inserted.  This  estimate 
constitutes,  from  its  minuteness,  one  of  the  most  delicate  operations 
of  optics,  and  does  not  admit  of  so  much  exactness  as  that  of  the 
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refracting  action  properly  so  called,  especially  in  bodies  which  bend 
the  light  but  little,  as  the  gases;  but  it  is  ascertained  for  a  con- 
siderable number  of  substances,  solid  or  liquid.  In  comparing  the 
changes  of  the  dispersive  power  as  we  pass  from  one  body  to  an- 
other, we  discover  that  the  variations  are  not,  as  Newton  supposed, 
in  proportion  to  the  refracting  power  ;  and  indeed  we  find,  in  more 
than  one  case,  that  the  light  is  least  dispersed  by  substances  which 
refract  it  most.  The  discovery  of  this  discrepancy  between  two 
qualities  which  appear  to  be  analogous,  was  made  by  Dollond,  about 
the  middle  of  the  last  century.  It  is  an  idea  of  high  importance  in 
Optics,  as  it  indicates  the  possibility  of  achromatism  by  the  com- 
pensation of  the  opposite  action  pertaining  to  two  different  substan- 
ces which,  without  that,  could  not  cease  to  disperse  the  light  but 
by  ceasing  to  bend  it. 

The  laws  of  refraction  show  us  that  there  can  be  none  but  purely 
geometrical  difficulties  in  the  analysis  of  the  effects  of  homogeneous 
media  upon  the  light  wThich  traverses  them.  The  great  complica- 
tion which  might  arise  from  the  form  of  the  refracting  body  is 
diminished  in  ordinary  cases  by  our  satisfying  ourselves  with  plane, 
spherical,  or  cylindrical  surfaces;  but  weshould  yet  find  the  inquiry 
embarrassing,  and  especially  in  regard  to  the  dispersion,  if  we  did 
not  confine  it  to  an  approximate  estimate  of  the  few  commonest 
circumstances. 

SECTION    IV. 
DIFFRACTION. 

The  modification  called  diffraction  has  now  become  one  of  the 
essential  parts  of  Optics.  It  was  entered  upon  by  Grimaldi  and 
Newton,  advanced  by  the  researches  of  Dr.  Young,  and  completed 
by  those  of  Fresnel.  It  consists  of  the  deviation,  always  accom- 
panied by  a  more  or  less  marked  dispersion,  that  light  undergoes, 
in  passing  close  by  the  edges  of  any  body  or  opening.  Its  simplest 
way  of  manifesting  itself  is  by  the  unequal  and  variously-colored 
fringes,  some  exterior  and  some  interior,  which  surround  the 
shadows  produced  in  a  darkened  room.  The  famous  general  prin- 
ciple of  interferences^  discovered  by  Dr.  Young,  is  the  most  im- 
portant idea  connected  with  this  theory.  It  was  not  appreciated, 
remarkable  as  it  is,  till  Fresnel  made  use  of  it  to  explain  several 
interesting  phenomena,  difficult  to  analyze  ;  and,  among  others,  the 
celebrated  phenomenon  of  the  colored  rings,  which  were  by  no 
means  fully  accounted  for  by  Newton's  admirable  efforts.  The  law 
of  interferences  is  this:  that  when  two  luminous  cones  emanate 
from  the  same  point,  and  follow,  for  any  reason,  tw7o  distinct 
courses,  but  little  inclined  toward  each  other,  the  intensities  proper 
to  the  two  lights  neutralize  and  augment  each  other  alternately,  in- 
creasing by  equal  and  minute  degrees,  the  value  of  which  is  deter- 
mined, by  the  difference  in  length  between  the  entire  paths  trav- 
ersed by  the  two  cones.     It  is  a  pity  that  this  important  principle 
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should  have  suffered,  like  the  rest,  from  being  implicated  with 
chimerical  conceptions  on  the  nature  of  light. 

We  have  done  all  that  the  nature  of  this  work  admits,  in  regard 
to  Optics;  and  we  must  pass  over  the  subjects  of  the  double  refrac- 
tion proper  to  various  crystals, 'the  general  law  of  which  was  dis- 
covered by  Iluyghens.  We  must  also  omit  the  phenomena  of  polar- 
isation, disclosed  by  Mai  us.  In  what  I  have  brought  forward,  I 
hope  that,  while  I  have  pointed  out  the  gaps  in  this  science,  of 
which  we  are  too  little  conscious  at  present,  1  have  also  placed  in 
a  clear  li<dit  the  great  and  numerous  results  obtained  during  the 
last  two  centuries,  notwithstanding  the  disastrous  preponderance 
of  vain  hypotheses  about  the  nature  of  light  over  the  spirit  of 
rational  experimentation. 


CHAPTER    VI. 

ELECTROLOGY. 


Tins  last  branch  of  Physics,  relating  as  it  does  to  the 
most  complex  and  least  manifest  phenomena,  could  not 
be  developed  till  after  the  rest.  The  electrical  machine  indeed  is 
as  old  as  the  air-pump;  but  it  was  not  till  a  century  later  that  the 
study  assumed  a  scientitic  character,  through  the  distinction  of  the 
two  electricities,  Muschenbroek's  experiments  with  theLeyden  jar, 
and  then  through  Franklin's  great  meteorological  discovery,  which 
was  the  tirst  manifestation  of  the  influence  of  electricity  in  the  gen- 
eral system  of  nature.  Up  to  that  time,  the  isolated  observations 
of  philosophers  had  only  suggested  the  character  of  generality  in- 
herent in  this  part  of  Physics,  as  in  all  others,  by  continually  adding 
to  the  number  of  substances  susceptible  of  electrical  phenomena; 
and  it  was  not  till  the  end  of  the  last  century  that  this  department 
of  Physics  presented  anything  like  the  rational  character  which 
belongs  to  the  others.  It  is  owing  to  the  labors  of  Coulomb  that  it 
takes  its  place,  and  still  an  inferior  place,  with  the  rest. 

No  other  science  offers  so  great  a  variety  of  curious 
and  important  phenomena;  but  facts  do  not  constitute 
science,  though  they  are  its  foundation  and  material.  Science  con- 
sists in  the  systemizing  of  facts  under  established  general  laws  ; 
and,  regarded  in  this  way,  Electrology  is  the  least  advanced  of  all 
the  branches  of  Physics,  imperfect  as  they  all  are.  In  the  absence 
Arbitrary  hy-  of  ascertained  laws,  arbitrary  hypothesis  has  run  riot, 
potheses.  rp"]ie  sjmp|e  confio!ence  witli  which  students  have  ex- 

plained all  phenomena  by  endowing  imaginary  fluids  with  new 
properties  for  every  fresh  occurrence,  reminds  us  of  the  old  meta- 
physical explanations — the  ancient  entities  being  merely  replaced 
by  supposed  fluids.     But  the  delusion  is  less  mischievous  here  than 
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in  Optics,  where  the  arbitrary  conjectures  are  closely  connected 
with  real  laws,  and  share  their  imposing  character.  In  electrology 
the  hypotheses,  standing  alone,  exhibit  their  barrenness  ;  and  every- 
body can  see  that  they  have  borne  no  share  in  the  great  discoveries 
of  the  last  half-century,  though  the  discoveries,  once  made,  have 
been  afterward  attached  to  the  hypotheses.  Most  people  regard 
them  now  as  a  sort  of  mnemonic  apparatus,  useful  for  connecting 
facts  in  the  memory,  though  originally  designed  for  a  very  different 
purpose.  They  are  a  bad  apparatus  for  even  this  object,  which 
would  be  much  better  answered  by  a  system  of  scientific  formulas 
especially  adapted  to  that  use.  And,  though  less  mischievous  than 
in  Optics,  hypotheses  of  this  order  do  harm  in  electrology,  as  every- 
where else,  by  concealing  from  most  minds  the  real  needs  of  the 
science.  It  should  be  remembered,  moreover,  that  anti-scientific 
action  like  this  extends  its  influence  over  the  succeeding  and  more 
complex  sciences,  which,  on  account  of  their  greater  difficulty,  re- 
quire the  severest  method,  the  type  of  which  will  naturally  be 
looked  for  in  the  antecedent  sciences.  It  is  a  serious  injury  to 
transmit  to  them  a  radically  vicious  model.  While  physicists  are 
using  these  hypotheses  as  having  avowedly  no  intrinsic  reality,  their 
very  use  leads  students  of  the  successive  sciences,  and  especially 
physiologists,  to  consider  them  the  very  sublimity  of  physics,  and 
to  proceed  to  take  them  for  the  bases  of  their  own  labors.  We  see 
how  the  notion  of  magnetic  and  electric  fluids  tends  to  confirm  that 
of  a  nervous  fluid,  and  to  encourage  wild  dreams  about  the  nature 
of  what  is  called  animal  magnetism,  in  which  even  eminent  physi- 
cists have  shared.  Such  consequences  show  how  a  study  which  is 
naturally  favorable  to  the  positive  development  of  human  intelli- 
gence may,  by  vicious  methods  of  philosophizing,  become  fatal  to 
our  understandings. 

From  the  complex  nature  of  the  phenomena,  there  Relarton  to  Math- 
can  be  but  little  application  of  mathematics  in  electrol-  «*»*«* 
ogy.  It  has  as  yet  borne  only  a  small  share  in  the  progress  of  the 
science  :  but  it  is  as  well  to  point  out  the  two  ways, — the  one  illus- 
sory,  the  other  real, — in  which  the  application  of  mathematics  has 
been  attempted. 

Those  who  have  occupied  themselves  with  imaginary  yn80und  applica. 
fluids  as  the  causes  of  electrical  and  magnetic  phenom-  Hon 
ena,  have  transferred  the  general  laws  of  rational  mechanics  to 
the  mutual  action  of  their  molecules  ;  thus  making  the  body  under 
notice  a  mere  substratum,  necessary  for  the  manifestation  of  the  phe- 
nomenon, but  unconcerned  in  its  production  ;  with  which  office  the 
fluid  is  charged.  It  is  clear  that  mathematical  labors,  so  baseless,  can 
serve  no  other  purpose  than  that  of  analytical  exercise,  without  ad- 
ding a  particle  to  our  knowledge.  In  the  other  case, —  SouniJ  lip. _..Krt. 
of  a  sound  application, — the  mathematical  process  has  tion 
been  based  on  some  general  and  elementary  laws,  established  by 
experiment,  according  to  which  the  study  of  phenomena  proper  to 
the  bodies  themselves  has  been  pursued, — all  chimerical  hypothesei 

16 
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being  discarded.  This  is  the  character  of  the  able  researches  of 
M.  Ampère  and  his  successors,  on  the  mathematical  investigation 
of  electro-magnetic  phenomena,  in  which  the  laws  of  abstract  dynam- 
ics have  been  efficaciously  applied  to  certain  cases  of  mutual  ac- 
tion between  electric  conductors  or  magnets. 

In  examining  the  principal  parts  of  electrology,  we  must  exclude 
all  that  belongs  to  the  chemical  or  physiological  influence  of  elec- 
tricity, and  all  connection  of  electricity  with  concrete  physics  ;  and 
especially  with  meteorology. 

Thus  limited  to  the  physical  and  abstract,  electrology 
at  present  comprehends  three  orders  of  researches. 
The  first  relates  to  the  production,  manifestation,  and  measurement 
of  electrical  phenomena:  the  second,  to  the  comparison  of  the 
electric  state  proper  to  the  different  parts  of  the  same  mass,  or  to 
different  contiguous  bodies  :  the  third,  to  the  laws  of  the  motions 
which  result  from  electrization  :  we  may  add,  as  a  fourth  head,  the 
application  of  the  results  under  the  other  three  to  the  special  study 
of  magnetic  phenomena,  which  can  never  henceforth  be  separated 
from  them. 

SECTION  I. 
ELECTRIC   PRODUCTION. 

The  sum  of  our  observations  leads  us  to  regard  the  electric  con- 
dition of  bodies  as  being,  more  or  less  evidently,  an  invariable  con- 
sequence of  almost  all  the  modifications  they  can  undergo:  but  the 
cansee  ot  eie«--  chief  causes  of  electrization  offer  themselves,  in  the 
tnzation  order  of  their  power  and  scientific  importance,  thus  : 

chemical  compositions  and  decompositions  :  variations  of  tempera- 
ture :  friction  :  pressure  :  and,  finally,  simple  contact.  This  dis- 
tribution differs  widely  from  that  first  indicated  by  inquiry, — fric- 
tion being  long  supposed  the  only,  and  then  the  most  powerful 
means  of  producing  the  electric  condition.  The  comparison  of 
means  is  very  far  from  being  exhausted  ;  but  we  may  be  assured 
that  the  order  specified  above  will  never  be  radically  changed. 

There  is  no  doubt  that  chemical  actions  are  the  most 
general  sources  of  electricity,  as  well  as  the  most 
abundant  ;  as  they  are  with  regard  to  Heat.  In  the  most  powerful 
electrical  apparatus,  and  especially  in  the  Yoltaic  pile,  the  chemi- 
cal action  which  at  first  passed  unnoticed,  is  now  recognised,  thanks 
to  the  labors  of  Wollaston  and  others,  as  the  principal  source  of 
electrization,  which  becomes  indeed  almost  insensible  when  care  is 
taken  to  exclude  chemical  action. — After  this,  the  next  most  power- 
Thermoiogicai  f^  cause  is  thermological  action,  though,  till  recently, 
action.  it  was  recognised  only  in  the  single  case  of  heated  tour- 

malin. We  now  know  that  marked  differences  of  temperature  be- 
tween consecutive  bars  of  different  kinds,  whether  homogeneous  or 
otherwise  in  the  particular  case,  suffice  to  induce  a  marked  electri- 
cal condition,  the  more  intense  as  the  elements  are  more  numerous. 
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— the  therraometrical  conditions  remaining  the  same. — These  two 
causes  are  so  powerful,  and  so  difficult  to  exclude,  that  the  estimate 
of  the  others  becomes  a  very  delicate  matter.  It  is  difficult  to  de- 
termine how  much  influence  to  ascribe  to  any  cause  after  these  two, 
while  yet  they  are  almost  unavoidably  present.  Thus,  even  about 
friction,  which  used  to  be  regarded  as  so  powerful  a 
cause,  it  is  now  doubtful  whether  the  friction  itself  has 
any  influence,  and  whether  the  electrization  is  not  due  to  the  ther- 
mometrical,  and  even  the  chemical  effects  which  always  accompany 
friction,  but  which  always  used  to  be  overlooked  in  this  instance. 

The  case  is  nearly  the  same  with  Pressure,  the  elec- 
tric influence  of  which  however  is,  if  less  marked,  more 
unquestionable,  from  our  being  able  to  isolate  it  more.     But  the 
remark  is  above  all  applicable  to  the  production  of  the  electric  state 
by  the  simple  contact  of  heterogeneous  bodies.     It  was 
by  this  contact  that  Volta  brought  out  the  power  of 
his  wonderful  instrument,  while  it  is  well  known  now  that  chemical 
action  bears  a  chief  part  in  it,  and  that  contact  contributes  to  it  in 
only  a  secondary  manner,  if  even  it  be  not  altogether  doubtful. 

Besides  these  leading  causes  of  electrization,  there 
are  many  less  important, — as  changes  in  the  mode  of 
aggregation,  the  fusion  of  solids,  and  the  evaporation  of  liquids. 
Even  simple  motion  suffices,  under  special  conditions,  to  induce  an 
electric  state,  as  M.  Arago  has  shown  in  the  experiment  of  the  in- 
fluence of  the  rotation  of  a  metallic  disk  upon  a  magnetized  needle, 
near  but  not  contiguous.  Our  philosophers  however  must  beware 
of  passing  into  the  other  extreme  from  that  with  which  they  justly  re- 
proach their  predecessors.  It  is,  no  doubt,  prejudicial  to  electrol- 
ogy  to  neglect  all  sources  of  electrization  but  the  most  conspicuous  : 
but  it  may  not  be  less  so  to  carry  analysis  too  far,  and  see  causes  of 
electrization  in  all  sorts  of  minute  phenomena.* 

A  special  instrument,  or  class  of  instruments,  nat- 
urally corresponds  to  each  of  the  general  modes  of 
electrization,  in  order  to  realize  the  most  favorable  conditions  for 
the  production  and  support  of  the  electric  state.  However  impor- 
tant these  may  be,  it  is  clear  that  we  can  not  here  enter  upon  the  con- 
sideration of  them.  But  we  must  not  pass  over  the  instruments 
invented  for  the  manifestation  and  measurement  of  the  electric  con- 
dition,— the  electroscope  and  the  electrometer.  The  most  eminent 
philosophers  have  always  attached  the  highest  importance  to  the 
perfecting  of  these  instruments,  in  the  invention  of  which  real 
genius  has  often  been  exhibited.  Their  perfection  is  of  more  con- 
sequence than  that  of  electric  producers  ;  because  very  weak  elec- 
tric powers  often  answer  best  in  delicate  experiments,  from  their 
simplicity  ;  while  the  utmost  ingenuity  is  required  in  instituting 
means  of  manifesting  and  measuring  the  minutest  electric  effects. — 

*  In  tin's  paragraph,  M.  Comte  :i Hurles  to  the  now  most  fertile,  bul  when  he  wrote 
tin1  comparatively  unknown  Buhjccl  of  'lie  development  of  Electricity  by  [nduction, — 
J.  V   N. 
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Though  the  electric  condition  can  not  be  measured  without  being 
first  manifested,  ami  the  manifestation  leads  to  some  sort  of  estimate, 
there  is  a  real  distinction  between  electroscopes  and  electrometers. 
Among  simple  electroscopes,  the  most  remarkable  for  use  in  very 
delicate  researches,  is  that  kind  called  condensers,  which  render 
feeble  electrical  effects  sensible  through  their  gradual  accumulation  : 
and  all  these  instruments  are  so  arranged  as  to  show,  by  the 
method  of  experimentation  itself,  the  positive  or  negative  character 
of  the  electricity  under  notice. — Coulomb's  electrical  balance  is  cer- 
tainly the  most  perfect  of  electrometers.  It  was  by  its  means  that 
he  discovered,  and  that  we  every  day  demonstrate,  the  fundamental 
law  of  the  variation  of  electric  action,  repulsive  or  attractive,  in- 
versely to  the  square  of  the  dislance;  a  law  which  could  not  be  un- 
questionably obtained  by  any  other  means.  As  we  have  advanced 
in  the  Bcience  of  electro-magnetism,  a  new  class  of  electrometers  has 
been  introduced,  for  purposes  of  measurement,  for  which  Coulomb's 
balance    would    not    an>\\ei\       These    are    the    class   of  multipliers. 

Valuable  and  delicate  as  they  are,  they  have  not  yet  been  applied, 
with  so  much  certainty  as  the  balance, to  exact  measurements, from 
the  difficulty  of  proportioning  the  graduation  to  the  intensity  of  the 
observed  phenomenon. 

SECTION   II. 
ELECTRICAL   STATICS. 

The  second  part  of  electrology  includes  what  is  improperly 
called  electrical  statics  :  a  term  imputable  to  illusory  hypotheses 
about  the  nature  of  electricity:  yet  it  is  not  a  wholly  absurd  title, 
as  it  relates,  in  fact,  to  the  distribution  of  electricity  in  a  mass,  or 
in  a  system  of  bodies,  the  electric  state  of  which  is  regarded  as  in- 
variable. AVe  may  therefore  continue  to  use  this  abridged  term, 
if  we  carefully  keep  clear  of  all  mechanical  notions  of  the  equilib- 
rium of  any  supposed  electric  fluid,  and  attach  to  it  a  sense  analo- 
gous to  that  of  Fourier,  when  he  spoke  of  an  equilibrium  of  heat, 
and  of  economists  when  they  speak  of  an  equilibrium  of  population^ 
or  «tiMwofdfc.  Considering  first  the  case  of  an  isolated  body,  Con- 
tribution. \omh  has  established  a  fundamental  law  which  is  (me- 
taphorically expressed)  the  constant  tendency  of  electricity  to  the 
surface,  or,  in  rational  language,  that  after  an  inappreciable  instant 
of  time  electrization  is  always  limited  to  the  surface,  however  it 
may  have  been  in  the  first  place  produced.  As  for  the  distribution 
of  the  electric  state  among  the  different  parts  of  the  surface,  it 
depends  on  the  form  of  bodies,  being  uniform  for  the  sphere  alone, 
unequal  for  all  other  forms,  but  always  subject  to  regular  laws. 
The  analysis  of  these  may  be  supposed  to  present  insurmountable 
difficulties  ;  nevertheless,  Coulomb  has  established  a  general  fact 
of  great  importance,  by  comparing  the  electric  states  proper  to  the 
extremities  of  an  ellipsoid  gradually  elongated  :  he  has  perceived 
that  their  electrization  increases  rapidly  as  the  figure  is  elongated, 
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diminishing  in  the  rest  of  the  body  ;  whence  he  deduced  an  ex- 
planation of  that  remarkable  power  of  points,  disclosed  by  Franklin.* 
The  laws  of  electric  equilibrium  between  several  Electrc  equilib. 
contiguous  bodies  afford  a  yet  more  difficult  and  exten-  rimn- 
sive  inquiry.  Coulomb  studied  them  only  in  the  limited  and  insuf- 
ficient single  case  of  spherical  masses.  However  we  learn  from 
his  labors  that  the  nature  of  substances  exercises  no  influence  over 
the  electric  distribution  established  among  them,  the  mode  depend- 
ing merely  on  their  form  and  their  magnitude  ;  only,  the  electric 
state  assumed  by  each  surface  is  more  or  less  persistent,  and  mani- 
fests itself  with  more  or  less  rapidity,  according  to  the  degree  of 
conductibility  in  the  body.  Coulomb  analyzed  completely  the  mu- 
tual action  of  two  equal  spheres  ;  discovering  that  the  electric  con- 
dition is  always  null  and  the  point  of  contact,  scarcely  sensible  at 
20  degrees  from  that  point,  fast  increasing  from  60  to  90  degrees, 
and  then  more  slowly  increasing  up  to  180  degrees,  which  is  its 
maximum.  If  the  globes  are  unequal,  the  smallest  is  the  most 
strongly  affected  :  and  it  makes  no  difference  whether  they  are 
electrized  together,  or  the  one  before  the  other.  The  question  be- 
comes more  complex  when  more  than  two  bodies  are  concerned. 
Coulomb  examined  only  a  series  of  globes  ranged  in  a  straight 
line  ;  but  if  they  had  been  so  placed  as  that  each  should  touch 
three  or  four  others,  the  mode  of  electric  distribution  would  in- 
evitably have  undergone  great  changes.  The  subject  must  be  re- 
garded as  merely  initiated  by  this  great  philosopher  ;  and  no  one 
lias  added  anything  to  it  since  his  time.  It  offers  to  electricians  a 
subject  of  almost  inexhaustible  research»! 

SECTION  III. 
ELECTRICAL   DYNAMICS. 

The  third  part  of  electrology  is  very  properly  called  Amp6re,B  experi. 
Electrical  Dynamics,  because  it  relates  to  the  motions  ,m;n'8 
which  result  from  electrization.  Recent  as  is  its  origin,  it  is 
superior  to  the  others  in  its  scientific  condition,  through  the  labors 
of  M.  Ampère  ;  always  supposing  conjectures  about  the  nature  of 
electric  phenomena  to  be  discarded.  M.  Ampère  has  referred  the 
analysis  of  the  effects  observed  in  this  branch  of  electrology  to  one 
great  and  general  phenomenon,  the  laws  of  which  he  has  fully  as- 
certained ;  the  direct  and  mutual  action  of  two  threads,  charged 
with  electricity  by  Voltaic  piles,  habitually  reduced  to  their  great- 
est simplification  ;  that  is,  almost  always  composed  of  a  single  ele- 
ment. 

M.  Ampère  so  arranged  his  experiment  as  to  guard  the  conduct- 
ing threads  from  the  perturbing  influence  of  the  earth's  electricity , 
and  this  done,  he  could  easily  seize  the  elementary  laws  of  the 
phenomenon  under  his  notice.     He  found  that  when  the  two  con 

*  Much  hits  since  been  H<l(lt»(l  (<>  fin's  class  of  investigations. — J.  P.  N. 

t  These  s]<rcihV  lucts  are  now  comprehended  within  general  laws. — J.  P    N. 
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ductors  are  sufficiently  mobile,  they  tend  to  place  themselves  in 
directions  parallel  to  eacli  Other  ;  and  that  they  then  attract  01 
repel  each  other,  according  to  the  conformity  or  contrariety  of  the 
two  electric  currents.  In  looking  for  the  laws  of  the  case,  it  is 
necessary,  for  the  sake  of  generality  and  simplicity,  to  keep  in  view 
only  infinitely  small  portions  of  the  different  conductors.  These 
laws,  mathematically  considered,  relate  either  to  the  influence  of 
the  direction,  or  to  that  of  the  distance. 

As  to  the  direction,  there  are  the  two  cases  to  be  considered  of 
the  conducting  elements  being  in  the  same  plane,  or  in  differem 

planes.  In  the  first  case,  the  intensity  of  the  action  depends  only 
on  the  angle  formed  by  each  of  the  two  elements  with  the  line 
which  joins  their  middle  points:  it  is  null  at  the  same  time  with 
this  angle,  and  increases  with  it,  attaining  its  maximum  when  it 
becomes  right.  All  phenomena,  direct  or  indirect,  appear  to  be 
exactly  represented  if  this  intensity  is  made  to  vary  in  proportion 
to  the  sine  of  the  inclination,  according  to  the  formula  adopted  by 
all  the  successors  of  M.  Amp  re  In  the  other  case, — of  the  con- 
ductors not  being  in  the  same  plane, — the  action  depends  moreover 
on  the  mutual  inclination  of  the  planes  indicated  l»y  each  of  them, 
and  by  the  common  line  of  their  middle  points;  and  the  result  of 
this  second  relation  is  wholly  different.  The  perpendicularity  of 
the  two  planes  determines  the  absence  of  all  action:  there  is  at- 
traction while  the  angle  is  acute,  and  it  increases  as  the  angle 
diminishes,  its  maximum  taking  place  at  the  moment  of  coincidence  ; 
when  the  angle  is  obtuse,  the  action  becomes  repellent,  and  in- 
creases as  each  plane  approaches  toward  the  prolongation  of  the 
other,  a  situation  which  produces  the'  maximum  of  repulsion.  The 
supposition  which  arises  in  this  case  is  that  the  action  is  in  propor- 
tion to  the  cosine  of  the  angle  of  the  two  planes;  but  we  have 
not  yet  attained  such  certainty  as  in  the  former  case. 

As  for  the  influence  of  distance,  M.  Ampère  supposed  that,  in 
analogy  with  Coulomb's  law  of  common  electric  attraction  and  re- 
pulsion, the  action  of  two  conducting  elements  is  always  reciprocal 
to  the  square  of  the  distances  of  their  middle  points.  But  analogy 
is  not  sufficient  to  conclude  upon  ;  and  direct  observation  is  out  of 
the  question  when  the  parts  taken  are  infinitely  small,  and  the  re- 
sult sought  must  be  affected  by  the  form  and  magnitude  of  the  con- 
ductors. However,  it  may  be  mathematically  demonstrated  that, 
in  the  hypothesis  adopted  by  M.  Ampère,  the  action  of  a  rectilinear 
conductor,  of  an  indefinite  length,  upon  a  magnetized  needle,  must 
vary  exactly  in  the  inverse  ratio  of  their  shortest  distance.  This 
consequence  has  been  precisely  verified  by  experiment  ;  and  it  places 
beyond  a  doubt  the  reality  of  the  proposed  law. 

Under  this  law,  electric  action  would  seem  to  be,  mathematically, 
in  analogy  with  that  of  gravitation.  But  this  case  affords  a  lesson 
against  incaution  in  transferring  to  the  study  of  these  singular 
movements  the  ordinary  procedure  of  abstract  dynamics.  Gravita- 
tion is  independent  of  mutual  direction,  which  i.  the  determining 
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influence  in  electrical  dynamics  :  and  thus  the  parallel  fails.  We 
see,  further,  how  many  more  difficulties  are  in  the  way  of  the  anal- 
ysis of  the  electric  forces  than  in  that  of  molecular  gravitation. 
If  this  last  is,  from  its  complexity,  unmanageable  except  in  the 
simplest  cases,  it  is  no  wonder  that  electrical  dynamics  has  not 
been  mathematically  studied  further  than  in  one  dimension,  and 
never  at  all  in  surface.  Even  this  much  would  be  hardly  effected 
but  for  a  last  fundamental  idea,  established  by  M.  Ampère  ;  that  in 
an  infinitely  small  extent,  and  as  long  as  the  distance  is  not  sensibly 
changed,  the  electric  action  is  identical  for  two  conducting  ele- 
ments issuing  at  the  same  extremities,  whatever  may  be  otherwise 
their  difference  of  form.  Such  a  property  must  introduce  valuable 
analytical  simplifications,  tending  to  establish  a  remarkable  analogy 
between  electric,  and  ordinary  dynamic  decompositions. 

These  are  the  grounds  on  which  the  study  of  the  various  action 
of  electrized  threads  proceeds.  Among  the  many  dispositions  of 
these  conductors,  the  most  interesting  case  is  that  of  the  spiral 
form  ;  and  especially  when  the  turns  are  very  close  together.  M. 
Ampère  has  shown  the  high  importance  of  this  form,  in  order  to 
imitate,  as  exactly  as  possible,  the  phenomena  characteristic  of 
magnetized  bodies.* 


*  * 


We  have  now  reviewed  the  philosophy  of  Physics,  Conclusion  of 
noticing  in  turn  the  aspects  presented  by  the  study  of  Physics. 
the  properties  common  to  all  substances  and  all  structures.  These 
are  not  so  much  branches  of  a  single  study  as  distinct  sciences. 
Part  of  our  business  has  been  to  carry  on  a  philosophical  operation, 
hardly  necessary  in  astronomy,  but  becoming  more  and  more  so  as 
we  descend  to  the  more  complex  sciences  ; — that  of  disengaging 
real  science  from  the  influence  of  the  old  metaphysical  philosophy, 
under  which  it  still  suffers  deplorably,  and  which  manifests  itself  in 
Physics  through  illusory  and  arbitrary  conceptions  about  the  primi- 
tive agents  of  phenomena.  I  have  been  able  only  to  indicate  the 
mischief,  and  where  it  resides  ;  and  I  must  leave  the  work  of  puri- 
fication to  rational  philosophers,  whose  attention  will,  we  must 
hope,  be  more  and  more  drawn  to  this  vital  question.  It  is  with 
the  same  view  that  I  have  endeavored  to  assign  the  true  applica- 
tion of  mathematical  theories  to  the  principal  branches  of  phys- 
ics, pointing  out  by  the  way  the  danger  of  the  excessive  sys- 
temization  which  is  too  often  sought  by  carrying  the  use  of  this 
powerful  instrument  further  than  the  complex  nature  of  the  corre- 
sponding phenomena  would  fairly  allow.  While  giving  my  chief 
attention  throughout  to  the  method,  I  have  pointed  out,  in  brief, 
the  principal  natural  laws  relating  to  each  department  of  science, 
discovered  by  human  effort  during  the  two  centuries  which  have 

#  M.  Comte   concludes   the    section   on   Electricity  by  a   slight  reference    to  the  discov- 
eri es  of  Oersted,  Arago,  and  others,  regarding  its  virtual   identity  with  all  we  term  the 

magnetic  forces  But  as  the  whole  (if  this  most  interesting  and  important  part  of  Phys- 
ics has  taken  a  new  form  since  the  date  of  Ids  work,  it  has  not,  for  reasons  unsigned  i'> 
Aw  Preface,  heen  thought  necessaiv  to  reproduce  his  remarks  in  tlii<  place. — .1.  1*.  N. 
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slapsed  since  the  birth  <>T  Physics,  properly  so   3alled:  and  I  have 
shown  what  gaps  arc  disclosed  in  the  course  of  such  a  survey. 

Our  next  study  will  be  of  the  last  science  which  belongs  to  the 
class  of  general  knowledge,  or  that  of  inorganic  nature.  Chemistry 
relates  to  the  molecular  ami  specific  reactions  which  different  sub- 
stances» exert  upon  each  other.  It  is  a  more  complex,  and  conse- 
quently more  imperfect  science  than  those  which  we  have  reviewed  : 
but  its  general  character  may  be  perfected,  through  the  means 
ailbrded  by  its  subordination  to  the  anterior  sciences. 


BOOK   IV. 

CHEMISTRY. 


CHAPTER   I. 

We  have  now  to  review  the  last  of  the  sciences 
which  relate  to  the  inorganic  world.  Chemistry  has 
for  its  object  the  modifications  that  all  substances  may  undergo  in 
their  composition  in  virtue  of  their  molecular  reactions.  Without 
this  new  order  of  phenomena,  the  most  important  operations  of  ter- 
restrial nature  would  be  incomprehensible  to  us  ;  and  there  is  no 
other  class  of  phenomena  so  intimate  and  so  complex.  Inert 
bodies  can  never  appear  so  nearly  like  vital  ones  as  when  they  pro- 
duce in  each  other  those  rapid  and  profound  perturbations  which 
characterize  chemical  effects.  We  shall  see  hereafter  that  the 
spirit  of  all  theological  and  metaphysical  philosophy  consists  in 
conceiving  of  all  phenomena  as  analogous  to  the  only  one  which  is 
known  by  immediate  consciousness — Life  :  and  we  can  easily  un- 
derstand that  the  primitive  method  of  philosophizing  must  have 
exerted  a  more  powerful  and  obstinate  dominion  over  chemical 
phenomena  than  any  other,  in  the  inorganic  world. — We  must  con- 
sider, too,  that  direct  and  spontaneous  observation  must  have  been 
applied  in  the  first  place  only  to  very  complicated  phenomena,  such 
as  vegetable  combustions,  fermentations,  etc.,  the  analysis  of  which 
now  requires  all  the  resources  of  our  science  :  and  that  the  most 
important  chemical  phenomena  are  produced  only  in  artificial  cir- 
cumstances, which  were  long  in  being  devised,  and  very  difficult  at 
first  to  institute.  Easy  as  it  is  now  for  even  the  most  ordinary  in- 
quirers to  use  known  substances  for  the  disclosure  of  new  rela- 
tions, we  can  hardly  imagine  the  difficulty  there  must  have  been,  in 
the  infancy  of  chemistry,  in  creating  suitable  subjects  for  observa- 
tion: and  we  can  not  suppose  that  the  ancient  investigators  of 
nature  could  have  had  energy  and  perseverance  to  discover  the 
principal  phenomena  of  the  science  if  they  had  not  been  constantly 
stimulated  by  the  unbounded  hopes  arising  from  their  chimerical 
notions  of  the  constitution  of  matter. 
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(;r,.Lt  [mperfeo.  The  complex  and  doubtful  nature  of  the  phenomena, 
tii,i>  in  the  first  place,  and  next,  tlie  difficulty  of  getting  at 

thorn,  are  quite  euough  to  account  for  the  tardy  and  incomplete 
positivity  of  chemical  conceptions,  in  comparison  with  all  others  in 
the  inorganic  region  of  nature.  If,  as  we  have  seen,  Physics  is 
defective  in  several  respects,  much  more  must  that  science  be  so 
which,  being  at  once  more  difficult  and  more  recent,  seeks  the  laws 
of  composition  and  decomposition.  Whichever  way  we  look  at  it, 
whether  speculatively,  as  to  the  value  of  its  explanations,  or  ac- 
tively, as  to  the  previsions  which  they  admit  of,  this  science  is  evi- 
dently the  least  advanced  of  all  the  branches  of  inorganic  philoso- 
mIiv.  Indeed,  it  is  hardly  possible  to  call  chemistry  a  science  at  all 
A'hile  it  scarcely  ever  leads  to  that  pivrise  prevision  which  is  the 
criterion  of  perfection  in  speculative  knowledge.     We  can  rarely 

tell  what  will  he  the  result  of  the  smallest  and  fewest  modifications 
introduced  among  the  best  explored  chemical  operations  ;  and 
while  that  IS  the  Case,  however  important  and  numerous  maybe  the 

facts  collected,  we  are  in  possession  of  only  erudition,  and  not  sci- 
ence. To  suppose  otherwise  is  t<>  mistake  a  quarry  for  an  edifice. 
It  is  not  to  be  hoped  that  chemist  py  can  ever  attain 
a  State  of  rationality  SO  satisfactory  as  that  of  the  sci- 
ences which  relate  to  phenomena  of  a  more  simple  character  ;  and 
especially  that  of  the  eternal  type  of  natural  philosophy — Astron- 
omy. But  so  much  of  its  inferiority  seems  to  be  due  to  a  vicious 
philosophy,  and  to  the  defective  education  of  philosophers,  that  I 
can  not  but  hope  that  a  judicious  philosophical  analysis  may  con- 
tribute to  a  speedy  perfecting  of  bo  important  a  science.  This  is 
the  conviction  that  1  desire  to  awaken  by  the  rapid  sketch  which  I 
propose  to  offer  of  chemical  philosophy,  regarded  in  all  its  essen- 
tial aspects.  Little  as  can  be  done  within  the  bounds  of  this  sec- 
tion, it  is  possible  that  some  one  eminent  inquirer  may  be  impressed 
by  the  necessity  of  submitting  to  a  new  and  more  rational  elabora- 
tion the  fundamental  conceptions  which  constitute  the  science. 
object  of  chem-  First, — what  is  the  general  object  of  Chemistry? 
Utrv  Yast  and  complex  as  is  its  subject,  the  definition  oÇ 

Chemistry  is  easier  than  that  of  Physics.  We  are  already  prepared 
for  it,  indeed,  by  having  contrasted  that  of  Physics  with  it.  It  is 
easy  to  characterize  the  phenomena  of  chemistry,  in  a  direct  and 
marked  manner  ;  for  all  indicate  an  alteration,  greater  or  smaller, 
in  the  constitution  of  bodies  :  that  is,  a  composition  or  decomposi- 
tion, and  generally  both,  taking  into  the  account  the  whole  of  tin 5 
substances  which  participate  in  the  action.  Thus,  at  all  epochs  of 
scientific  development,  since  chemistry  first  became  an  object  of 
speculative  study,  chemical  researches  have  steadily  manifested  a 
remarkable  originality,  which  has  prevented  their  being  confounded 
with  other  parts  of  natural  philosophy  ;  even  while  Physics  itself 
was  mixed  up,  as  its  title  shows,  with  physiology;  which  was  the 
case  up  to  a  very  recent  time. — It  is  by  this  general  character  of 
its  phenomena  that  Chemistry  is  distinguished  from  Physics  which 
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precedes  it,  and  Physiology  which  follows  it.  The  three  sciences 
may  be  considered  as  having  for  their  object  the  molecular  activity 
of  matter,  in  all  the  different  modes  of  which  it  is  susceptible. 
Each  corresponds  to  one  of  three  successive  degrees  of  activity, 
which  are  essentially  and  n-aturally  distinguished  from  each  other. 
The  chemical  action  obviously  presents  something  more  than  the 
physical  action,  and  something  less  than  the  vital.  The  physical 
activity  modifies  the  arrangement  of  particles  in  bodies  ;  and  these 
modifications  are  usually  slight  and  transient,  and  never  alter  the 
substance.  The  chemical  activity,  on  the  contrary,  besides  these 
alterations  in  the  structure  and  the  state  of  aggregation,  occasions 
a  profound  and  durable  change  in  the  very  composition  of  the  par 
tides  :  the  bodies  which  occurred  in  the  phenomenon  are  no  longer 
recognizable, — so  much  has  the  aggregate  of  their  properties  been 
disturbed. — Again,  physiological  phenomena  show  us  the  molecular 
activity  in  a  much  higher  degree  of  energy  ;  for,  as  soon  as  the 
chemical  combination  is  effected,  the  bodies  become,  once  more, 
completely  inert  ;  while  the  vital  state  is  characterized,  over  and 
above  all  physical  and  chemical  effects,  by  a  double  continuous  mo- 
tion of  composition  and  decomposition,  adapted  to  maintain,  within 
certain  limits  of  variation  and  of  time,  the  organization  of  the  body 
by  incessantly  renewing  its  substance.  This  is  the  gradation, 
which  no  sound  philosophy  can  ever  confound,  of  the  three  modes 
of  molecular  activity. 

Two  more  characteristics  of  this  science  must  be  pointed  out  : 
one  relating  to  its  nature,  and  the  other  to  its  general  conditions. 

Chemistry  would  not  be  classed  among  the  inor-  SpeHfic  charao. 
ganic  sciences  unless  its  phenomena  were  general  ;  that  ter  of  its  action- 
is,  unless  every  substance  were  susceptible  of  chemical  action,  more 
or  less.  And  it  is  because  chemistry  is  thus  radically  different 
from  physiology  that  it  ranks  as  the  last  of  the  inorganic  sciences, 
— physiological  phenomena  being,  by  their  nature,  peculiar  to  cer- 
tain substances,  organized  in  certain  modes.  Nevertheless,  it  is 
incontestable  that  chemical  phenomena  present,  in  every  case, 
something  specific,  or,  to  use  Bergmann's  energetic  expression, 
elective.  Not  only  does  each  material  -element  produce  chemical 
effects  which  are  altogether  peculiar  to  it,  but  it  is  the  same  with 
their  innumerable  combinations  of  different  orders,  among  the  most 
analogous  of  which  certain  fundamental  differences  are  observable, 
even  so  as  to  be  adopted  as  their  characteristics.  While,  therefore, 
physical  differences  among  different  bodies  are  those  of  degree 
only,  chemical  properties  are  specific.  Physical  properties  afford 
the  common  foundation  of  material  existence  ;  and  it  is  by  chemical 
properties  that  individuality  is  manifested. 

The  other  characteristic  relates  to  the  mode  of  chemi-  condition  of 
cal  action.     The  immediate  contact  of  antagonistic  par-  m-,i ■■» 
tides  ia  absolutely  necessary  to  chemical  action  ;  and  therefore  one 
at  least  of  the  substances  concerned  must  be  fluid  or  gaseous. 
When  this  condition  does  not  already  exist,  it  must  be  artificially 
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procured  by  liquefying  the  substance.  It  is  the  earliest  axiom  in 
the  science,  that  combination  can  not  take  place,  except  under  this 
condition  ;  and  there  is  not  an  instance  upon  record  of  chemical 
action  between  two  solids,  unless  at  a  temperature  which  obscures 
the  true  state  of  aggregation  of  substances  ;  and  the  action  is  never 
so  powerful  as  when  both  substances  are  liquid.  These  facts  estab- 
lish the  eminently  molecular  character  of  chemical  effects,  and 
especially  in  comparison  with  physical  effects.  The  distinction 
from  physiological  effects  is,  though  less  marked,  as  real,  the  latter 
requiring,  as  we  shall  see  hereafter,  the  junction  of  solids  with 
fluids. 

The  definition  of  Chemistry,  then,  is  that  it  relates 
to  the  laws  of  the  phenomena  of  composition  and  de- 
composition, which  result  from  the  molecular  and  specific  mutual 
action  of  different  substances,  natural  or  artificial. 

It  will  be  long,  we  must  fear,  before  a  more  precise  definition 
than  this  can  be  given.  Meantime,  however  incomplete,  the  most 
rational  that  can  as  yet  be  offered  is  of  importance  as  far  as  it  goes. 
In  this  view,  and  connecting,  as  usual,  the  consideration  of  science 
with  that  of  prevision,  the  aim  proposed  should  be  this  :  the  char- 
acteristic properties  of  substances,  simple  or  compound,  being  given, 
and  those  properties  being  placed  in  a  chemical  relation  in  well- 
defined  circumstances,  to  determine  in  what  their  action  will  con- 
sist, and  what  will  be  the  chief  properties  of  the  new  products. 
This  problem  is,  at  all  events,  determinate  ;  and  nothing  contained 
in  it  could  be  omitted  without  its  ceasing  to  be  so  ;  and  the  formula, 
therefore,  contains  nothing  superfluous.  On  the  other  hand,  if  we 
could  obtain  such  solutions  as  are  indicated,  the  application  of 
chemistry  to  the  three  great  objects,  vital  phenomena,  the  natural 
history  of  the  globe,  and  industrial  operations,  would  be  rationally 
organized,  instead  of  being,  as  now,  the  almost  accidental  result 
of  the  spontaneous  development  of  science.  Each  question  would 
at  once  be  referred  to  our  formula,  the  data  of  which  would  be  sup- 
plied by  the  circumstances  peculiar  to  the  application.  Far  distant 
as  we  are  from  being  able  thus  to  conduct  our  inquiries,  this  is  the  end 
to  be  kept  in  view  :  and  chemists  all  agree  that  the  most  advanced 
portions  of  their  science  are  those  few  and  simple  questions  in 
which  this  aim  has  been  more  or  less  completely  attained. 

By  a  continued  application  of  this  method,  all  the  data  must 
finally  be  reducible  to  the  knowledge  of  the  essential  properties  of 
simple  substances,  which  would  lead  to  that  of  the  different  imme- 
diate principles  ;  and,  consequently,  to  the  most  complex  and  remote 
combinations.  As  for  the  study  of  the  elements,  that 
must,  of  course,  be  a  matter  of  direct,  experimental 
elaboration,  divided  into  as  many  parts  as  there  are  undecomposed 
substances.  Whether  or  not  it  may  be  possible  to  discover,  by 
rational  methods,  relations  between  the  chemical  properties  of  each 
element  and  its  aggregate  physical  properties,  we  must  lay  down 
as  indispensable  a  direct  exploration  of  the  chemical  characters  of 
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each  element.  This  general  basis  once  obtained  from  experiment, 
all  other  chemical  problems  must  be  susceptible  of  a  rational  solu- 
tion, under  a  small  number  of  invariable  laws. 

The  classes  of  combinations  naturally  divide  them- 

!  «     ,         ,  t  jîlj-j.1  •  t'j.  Combination. 

selves  into  two,  according,  first,  to  the  simplicity,  or 
the  greater  or  less  degree  in  which  the  immediate  principles  are 
compounded,  and,  secondly,  the  number  of  elements  combined. 
Chemical  action  is  observed  to  become  more  difficult  the  more 
substances  are  compounded  :  the  greater  part  of  compound  atoms 
belong  to  the  first  two  orders  ;  and  beyond  the  third  their  com- 
position seems  almost  impossible  :  and,  in  the  same  way,  in  re- 
gard to  the  number  of  elements,  combinations  lose  their  stability 
in  proportion  as  the  elements  are  multiplied  : — there  are  usually 
only  two  ;  and  scarcely  anybody  involves  more  than  four.  Thus, 
the  number  of  chemical  classes  must  always  be  very  small  in 
regard  to  the  distinction  under  notice  :  and  each  of  them  must  have 
a  corresponding  law  of  combination,  according  to  which  the  result 
might  be  certainly  anticipated  through  a  knowledge  of  the  data. 
This  would  be  the  scientific  perfection  of  chemistry.  Our  prodi- 
gious remoteness  from  such  a  state  is  ascribable  to  the  feebleness 
of  our  faculties,  and,  in  an  accessory  way,  to  their  vicious  direction. 
We  must  remember  that  the  great  aim  has  begun  to  be  fulfilled  in 
one  secondary  department  of  chemical  research, — the  study  of  pro- 
portions, as  we  shall  see  hereafter.  What  has  been  done  in  that 
one  category  makes  us  ask  why  an  analogous  perfection  should  not 
be  attained  in  other  departments.  We  may  sum  up  this  account 
of  the  requisites,  with  the  fully  rational  definition  of  Rational  defini. 
Chemistry,  that  it  has  for  its  object, — the  properties  of  tion- 
all  simple  bodies  being  given,  to  find  those  of  all  the  compound 
bodies  which  may  be  formed  from  them.  Every  science  falls  short 
of  its  definition  :  but  a  real  definition  is  the  first  evidence  that  a  sci- 
ence has  attained  some  consistency  :  it  then  measures  its  own  ad- 
vancement from  one  epoch  to  another  ;  and  it  always  keeps  inquirers 
in  a  right  direction,  and  supports  them  in  a  philosophic  progress. 

Looking  now  at  our  means  of  investigation,  we  shall  Means  of  investi- 
find  that  in  chemistry  the  law  holds  good  that  the  com-  eHtion 
plication  of  phenomena  coincides  with  the  extension  of  our  means 
of  inquiry. 

Here  Observation  begins  to  find  its  full  development. 
Up  to  this  time  it  has  been  more  or  less  partial.  In 
astronomy  it  is  confined  to  the  sense  of  sight  :  in  physics  we  use 
hearing  and  touch  also  ;  and  chemistry  employs,  besides  these,  taste 
and  smell.  How  much  is  thus  gained  we  may  know  by  imagining 
what  would  become  of  chemistry,  if  we  were  without  taste  and 
smell,  which  are  often  the  only  means  by  which  we  can  recognise 
effects  produced.  The  important  thing  to  observe  under  this  head 
is  that  there  is  nothing  accidental,  nor  even  empirical,  in  sucli  a 
correspondence  ;  for,  as  we  shall  hereafter  see,  the  sound  physio- 
logical theory  of  sensation  shows  that  the  apparatus  of  taste  and 
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smell,  unlike  that  of  the  other  senses,  operates  in  a  chemical  man- 
ner, and  thus  shows  these  two  senses  to  be  specially  adapted  for 
Uie  perception  of  phenomena  of  composition  and  decomposition. 

As   for   Experiment,  it  is  enough  to  say  that  the 

greater  number  of  chemical  phenomena,  and  especially 
the  most  instructive,  are  of  artificial  production.  Still,  we  must 
remember  that  the  essential  character  of  experimentation  consists 
in  the  institution,  or  the  choice  of  the  circumstances  of  the  phenom- 
ena, in  order  to  a  more  evident  and  decisive  investigation.  This 
process  is  more  difficult  in  chemistry  than  in  physics,  because  it  is 
more  difficult  to  institute  two  parallel  cases,  undisturbed  by  the  in- 
trusion of  irrelevant  influences;  and  yet  this  is  the  fundamental 
condition  of  experimentation.  On  this  account,  I  dissent  from  the 
ordinary  supposition  that  the  experimental  method  is  more  appro- 
priate to  chemical  than  to  physical  researches.  Though  this  is  my 
view,  and  though  the  greater  advancement  of  physics  gives  it  the 
advantage  over  chemistry  in  the  use  of  experiment,  I  can  have  no 
doubt  of  the  powerful  influence  of  experimentation  in  chemistry,  in- 
dependently of  its  Inning  supplied  new  subjects  of  observation. 
From  the  early  days  of  the  science,  the  immortal  series  of  Priestley's 
experiments,  and  yet  more,  those  of  Lavoisier,  have  offered  admi- 
rable models,  almost  comparable  to  the  most  perfect  researches  in 
physics,  and  quite  enough  to  prove  that  there  is  nothing  in  the  na- 
ture of  chemical  phenomena  to  prevent  the  extended  and  luminous 
employment  of  the  experimental  method. 

The  third  means.  Comparison,  which  we  have  before 

seen  to  be  inapplicable  in  Astronomy,  and  of  especial 
use  in  Physiology,  begins  to  have  a  real  use  in  Chemistry.  The 
essential  condition  of  this  valuable  method  is  that  there  shall  be  an 
extended  series  of  cases,  analogous  but  distinct,  in  which  a  phenom- 
enon shall  be  modified  more  and  more,  whether  by  successive  sim- 
plifications or  gradations.  It  is  evident  that  this  can  take  place 
fully  only  with  regard  to  vital  phenomena  ;  accordingly,  it  is  only 
by  physiological  analysis  that  a  clear  idea  of  its  value  can  be 
obtained.  But  chemical  phenomena  approach  those  of  physiology 
nearly  enough,  not  only  to  demand  this  method,  but  to  indicate 
that  without  it  the  science  can  never  find  the  road  to  perfection. 
The  existence  of  natural  families  in  chemistry  is  now  admitted  by 
the  best  inquirers  :  but  the  classification  remains  to  be  made.  The 
need  of  the  classification  must  lead  to  the  use  of  the  comparative 
method,  both  being  based  on  the  common  consideration  of  the  uni- 
formity of  certain  preponderant  phenomena  in  a  long  series  of  dif- 
ferent bodies.  There  is  even  such  a  connection  between  the  two 
orders  of  ideas  that  the  construction  of  a  natural  chemical  classifi- 
cation is  impossible  without  a  large  application  of  the  comparative 
art,  as  the  physiologists  understand  it  ;  and  conversely,  comparative 
chemistry  cannot  be  regularly  cultivated  without  the  guidance  of 
some  sketch  of  a  natural  classification.  Chemistry  is  at  present 
only  a  nascent  science  ;  general  methods  are  as  yet  scarcely  recog- 
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nised  in  connection  with  it  ;  and  only  a  very  few  researches  afford 
an  example  of  the  comparative  method  ;  but  [  am  persuaded,  not 
only  of  the  fundamental  suitability  of  that  method  in  chemis 
try,  but  of  its  application,  before  very  long,  to  the  perfecting  of 
the  science.  Such  an  anticipation,  somewhat  preceding  the  spon- 
taneous development  of  any  science,  may  be  a  contribution  to  its 
actual  progress. 

AM  the  means  employed  are  subject,  especially,  but  Chemi(.al  auaiys» 
not  solely  in  chemistry, — to  a  verification  by  the  pre- and  ■!"*««* 
cise  collation  of  the  two  procedures  of  analysis  and  synthesis; — 
or,  (as  these  terms  have  been  corrupted  Dy  metaphysical  uses) 
composition  and  decomposition. — Every  substance  which  has  been 
decomposed  must  evidently  be  capable  of  recomposition,  whether 
the  process  be  otherwise  practicable  or  not.  If  the  inverse  opera- 
tion reproduces  precisely  the  primitive  substance,  the  chemical 
demonstration  is  complete.  Unfortunately,  the  vast  extension  of 
chemical  resources  in  this  century  has  had  a  much  stronger  bearing 
on  analytical  powers  than  synthetical  means  ;  so  that  there  is  at 
present  little  proportion  and  harmony  between  the  two  methods. — 
Such  harmony  is  indispensable  to  the  establishment  of  certainty  in 
some  cases,  as  we  see  when  we  duly  distinguish  two  widely  differ- 
ing kinds  of  chemical  analysis  :  the  preliminary,  consisting  of  the 
simple  separation  of  the  immediate  principles  ;  and  the  final,  lead- 
ing to  the  determination  of  the  elements,  properly  so  called.  Though 
both  are  essential  to  chemical  research,  the  first  is  of  the  most  im- 
portant and  extensive  use.  The  elementary'  analysis  might  be 
spared  a  synthetical  verification, — because  the  composition  of  the 
reacting  substances  may  be  compared  with  the  results  obtained, 
thus  indicating  the  composition  of  the  proposed  substance,  the  dif- 
ferent elements  of  which  will  in  this  way  have  been  in  some  sort  sep- 
arated. The  impossibility  of  recombining  the  elements,  to  repro- 
duce the  primitive  body,  ought  not  to  throw  any  doubt  on  the  solu- 
tion, unless  there  is  some  special  reason  for  suspecting  the  simpli- 
city of  any  one  of  the  elements.  Synthesis  can,  in  this  case,  only 
add  a  valuable  confirmation,  to  what  was  before  not  doubtful.  But 
the  case  is  very  different  when  we  have  to  determine  only  the  im- 
mediate principles.  As  the  elements  concerned  can  produce  com- 
binations of  different  orders,  we  can  never  be  sure  that  one  or 
more  of  the  supposed  immediate  principles  obtained  does  not  result 
from  the  reactions  caused  by  the  analysis  itself.  It  is  only  synthesis 
which,  by  reconstructing  the  proposed  substance  with  the  materials 
concerned,  can  decide  the  question  conclusively,  though  in  some 
cases  of  feeble  agency  in  the  reactives,  and  strong  analogical  in- 
duction, there  is  no  room  left  for  reasonable  doubt.  In  immediate 
analyses  of  great  complexity,  when  the  agreement  of  various  analyt- 
ical means  strongly  corroborates  the  conclusions  obtained,  we  can 
not  rely  on  real  chemical  demonstration  without  the  synthetical 
confirmation.  This  maxim  of  chemical  philosophy  is  abundantly 
exemplified  in  the  analysis  of  mineral  waters,  and  yet  more  of  or- 
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^anic  substances. — It  is  noticeable  that  synthesis  is  easiest  where  it  is 
most  necessary,  and  would  be  most  difficult  in  the  case  of  elementary 
analysis,  where  it  can,  as  we  have  seen,  be  dispensed  with.  This 
is  owing  to  the  combinations  becoming  less  tenacious  as  the  order 
of  composition  of  the  constituent  particles  is  higher;  and  if  the  de- 
composition is  easy,  so  is  the  recomposition.  The  cases  of  imme- 
diate analysis  require  only  feeble  antagonisms,  offering  no  great 
obstacles  to  the  synthetical  operations  indispensable  for  their  dem- 
onstration. 

We  have  next  to  consider  the  encyclopedical  position 
of  Chemistry,  to  justify  the  rank  assigned  to  it  in  our 

scab1. 

It  is  from  no  vain  and  arbitrary  consideration  that  Chemistry  is 
placed  between  Physics  and  Physiology  in  our  scale.  By  the  im- 
portant series  of  electro-chemica]  phenomena  Chemistry  becomes, 
as  it  were,  a  prolongation  of  Physics:  and  at  its  other  extremity, 
it  lays  the  foundations  of  physiology  by  its  research  into  organic 
combinations.  These  relations  are  BO  real  that  it  has  sometimes 
happened  that  chemists,  untrained  in  the  philosophy  of  science, 
have  been  uncertain  whether  a  particular  subject  lay  within  their 
department,  or  ought  to  be  referred  either  to  physics  or  to  physi- 
ology. 

The  phenomena  of  Chemistry  are  more  complex  than  those  of 
Physics,  and  are  certainly  dependent  on  them.  Their  degree  of 
generality  is  inferior. — chemical  effects  requiring  a  much  more  ex- 
truded concurrence  of  varied  conditions.  Physical  properties  be- 
Long  not  only  to  all  snbstances,  but.  with  simple  modifications,  to 
all  the  states  of  aggregation,  and  even  of  combination,  of  each  of 
them:  whereas,  it  is  only  in  a  more  or  less  determined  and  re- 
stricted condition  that  each  body  manifests  its  chemical  properties. 
In  a  word,  nature  often  shows  us  physical  effects  apart  from  the 
chemical,  while  there  can  be  no  chemical  effects  apart  from  certain 
physical  phenomena.  Thus  Chemistry  can  not  be  rationally  studied 
without  a  previous  knowledge  of  physics.  Besides,  the  most 
powerful  chemical  agents  are  derived  from  physics,  which  presents, 
in  its  different  orders  of  phenomena,  the  first  distinctive  characters 
of  different  substances.  It  is  impossible  in  our  day  to  conceive  of 
scientific  chemistry  without  giving  it  the  whole  of  physics  for  it3 
basis  :  and  thus  is  its  first  relation  in  the  scale  established.  And, 
as  physics  is  dependent  on  astronomy  and  mathematics,  so  must  its 
own  dependent  be.  But  it  must  be  owned  that,  with  regard  to 
doctrine,  the  connection  of  Chemistry  with  the  first  two  sciences  is 
neither  extensive  nor  very  important. 

Every  attempt  to  refer  chemical  questions  to  mathematical  doc- 
trines must  be  considered,  now  and  always,  profoundly  irrational, 
as  being  contrary  to  the  nature  of  the  phenomena.     In  the  case  of 

Relation  to  physics,  the  mischief  would  be,  as  we  have  seen,  merely 
Mathematics,  from  the  misuse  of  an  instrument  which,  properly  di- 
rected, may  be  of  admirable  efficacy  :  but  if  the  employment  of 
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mathematical  analysis  should  ever  become  so  preponderant  in  chem- 
istry (an  aberration  which  is  happily  almost  impossible)  it  would 
occasion  vast  and  rapid  rétrogradation,  by  substituting  vague  con- 
ceptions for  positive  ideas,  and  an  easy  algebraic  verbiage  for  a 
laborious  investigation  of  facts.     The  direct  subordination  of  chem- 
istry to  astronomy  is  also  slight,  but  more  marked. 
It  is  almost  insensible  in  regard  to  abstract  chemistry, 
which  alone  is  cultivated  in  our  day.     But,  when  the  time  shall 
come  for  the  development  of  concrete  chemistry, — that  is,  the 
methodical  application  of  chemical  knowledge  to  the  natural  history 
of  the  globe, — astronomical  considerations  will  no  doubt  enter  in 
where  now  there  seems  no  point  of  contact  between  the  two  sci- 
ences.    Geology,  immature  as  it  is,  hints  to  us  such  a  future  neces- 
sity, some  vague  instinct  of  which  was  probably  in  the  minds  of 
philosophers  in  the  theological  age,  when  they  were  fancifully  and 
yet  obstinately  bent  on  uniting  astrology  and  alchemy.     It  is,  in 
fact,  impossible  to  conceive  of  the  great  intestinal  operations  of 
the  globe  as  radically  independent  of  its  planetary  conditions. — » 
Inconsiderable  as  are  the  relations  of  chemistry  with  mathematics 
and  astronomy,  in  regard  to  doctrine,  it  is  far  otherwise  with  re- 
gard to  method.     It  is  easy  to  see  how  the  perfection  of  chemistry 
might  be  secured  and  hastened  by  the  training  of  the  minds  of 
chemists  in  the  mathematical  spirit  and  astronomical  philosophy. 
Besides  that  mathematical  study  is  the  necessary  foundation  of  all 
positive  science,  it  has  a  special  use  in  chemistry  in  disciplining  the 
mind  to  a  wise  severity  in  the  conduct  of  analysis  :  and  daily  ob- 
servation shows  the  evil  effects  of  its  absence.     Yet,  it  can  never 
be  said  that  chemists  have  so  much  need  of  a  mathematical  educa- 
tion as  physicists,  because  they  do  not  need  it  as  an  instrument  in 
daily  use,  but  as  an  intellectual  preparation  for  the  rational  study 
of  nature.     As  to  astronomy,  we  have  seen  that  it  constitutes  the 
most  perfect  type  of  the  study  of  nature  ;  and  this  at  once  estab- 
lishes its  relation  of  superiority  to  chemistry.     The  more  complex 
the  phenomena,  the  more  important  is  the  influence  of  such  a  model  ; 
and  it  is  only  by  having  always  before  their  eyes  such  an  exempli- 
fication of  the  true  spirit  of  natural  philosophy,  that  chemists  can 
rightly  estimate  the  inanity  of  the  metaphysical  explanations  which 
vitiate  their  doctrine,  and  can  acquire  an  adequate  sense  of  the  true 
character,  conditions,  and  destiny  of  chemical  science.     Under  this 
point  of  view,  astronomy  is  more  useful  to  chemists  than  even  phys- 
ics, in  proportion  to  the  superiority  of  its  method. 

So  much  for  the  sciences  which  precede  chemistry. 
As  for  those  that  follow,  physiology  depends  upon 
chemistry  both  as  a  point  of  departure  and  as  a  principal  means  of 
investigation.  If  we  separate  the  phenomena  of  life,  properly  so 
called,  from  those  of  animality,  it  is  clear  that  the  first,  in  the 
double  intestinal  movement  which  characterizes  them,  are  essen- 
tially chemical.  The  processes  which  result  from  organization  have 
peculiar  characteristics  ;  but  apart  from  such  modifications,  they 

17 
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are  necessarily  subjected  to  the  general  laws  of  chemical  effects. 
Even  in  studying  living  bodies  under  a  simply  statical  point  of  view, 
chemistry  is  of  indispensable  use  in  enabling  us  to  distinguish  with 
precision  the  different  anatomical  elements  of  any  organism. — We 
shall  see  hereafter  that  the  new  science  of  Social  Phys- 
ics is  subordinated  to  chemical  science.  In  the  first 
place,  it  depends  on  it  by  its  immediate  and  manifest  connection 
with    physiology:  but,  besides  that,  as  social  phenomena  are  the 

most  complex  and  particular  of  all.  their   laws   mast   be  subject  to 

those  of  nil  the  preceding  orders,  each  of  which  manifests,  in  social 
science  its  own  peculiar  influence.  In  regard  to  Chemistry  espe- 
cially, it  is  evident  that  among  the  conditions  of  man's  social  exist- 
ence several  chemical  harmonies  between  man  and  external  circum- 
stances are  involved.  Even  if  individual  existence  could  be  sus- 
tained, society  could  not,  if  these  harmonies  were  destroyed,  or 
even  only  somewhat  disturbed. — as  by  changes  in  the  atmospheric 
medium,  or  in  the  waters  or  the  soil. 

D  ,.,,,,.  The  position  of  Chemistry  among  the  sciences  being 
m1,1  thus  determined,  the  next  inquiry  is  about  the  degree 

of  scientific  perfection  that  its  nature  admits,  in  comparison  with 
others.  As  for  the  method,  if  physics  suffers  from  the  intrusion  of 
hypothèses,  we  may  Bay  that  chemistry  has  been  their  absolute 
prey,  through  its  more  difficult  and  tardy  development.  The  doc- 
trine of  affinities  appears  to  me  more  ontological  than  that  of  fluids 
and  imaginary  ethers.  If  the  electric  fluid  and  the  luminous  ether 
are,  as  1  called  them  before,  materialized  entities,  affinities  are  at 
bottom  pure  entities,  as  vague  and  indeterminate  as  those  of  the 
scholastic  philosophy  of  the  Middle  Agi;.  The  pretended  solutions 
I    j  ,  ,  v    that  they  yield  are  of  the  usual  character  of  metaphysi- 

p(,t,,efl  cal   explanations, — a  mere    reproduction,  in    abstract 

terms,  of  the  statement  of  the  phenomenon.  The  advance  of  chem- 
ical knowledge  which  must  at  last  discredit  for  ever  such  vain 
philosophy  has  as  yet  only  modified  it,  so  far  as  to  disclose  its 
radical  futility.  "While  affinities  were  regarded  as  absolute  and  in- 
variable, there  was  at  least  something  imposing  in  them  ;  but  since 
facts  have  compelled  the  belief  of  their  being  variable  according  to 
a  multitude  of  circumstances,  their  use  has  only  tended  to  prove, 
more  and  more,  their  utter  inanity.  Thus,  for  instance,  it  is  known 
that  at  a  certain  temperature,  iron  decomposes  water,  or  protoxide 
of  hydrogen  :  and  yet,  it  has  been  since  discovered  that,  under  the 
influence  of  a  higher  temperature,  hydrogen  in  its  turn  decomposes 
oxide  of  iron.  What  signifies,  in  this  case,  any  order  of  affinity 
that  we  may  ascribe  to  iron  and  hydrogen  with  oxygen  ?  If  we 
make  the  order  vary  with  the  temperature,  we  have  a  merely  ver- 
bal, and  therefore  pretended  explanation.  Chemistry  affords  us 
now  many  such  cases,  apparently  contradictory,  independently  of 
the  long  series  of  decisive  considerations  that  have  made  us  reject 
absolute  affinities, — the  only  ones,  after  all,  that  have  any  scientific 
consistency  whatever.     The  old  habit  is,  however,  so  strong  that 
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even  Berthollet,  in  the  very  work  in  which  he  overthrows  the  old 
doctrine  of  invariable  or  elective  affinities,  proposes  vague  affinities 
under  many  modifications.  The  strange  doctrine  of  predisposing 
affinity  is  to  be  found  in  the  work,  among  others,  of  the  most  ra- 
tional of  recent  chemists,  the  illustrious  Berzelius.  When  for  in- 
stance, water  is  decomposed  by  iron  through  the  action  of  sulphuric 
acid,  so  as  to  disengage  the  hydrogen,  this  remarkable  phenemenon 
is  commonly  attributed  to  the  affinity  of  the  sulphuric  acid  for  the 
oxyde  of  iron  which  tends  to  become  formed.  Now,  can  anything 
be  imagined  more  metaphysical,  or  more  radically  incomprehensible, 
than  the  sympathetic  action  of  one  substance  upon  another  which 
does  not  yet  exist,  and  the  formation  of  the  last  by  virtue  of  this 
mysterious  affection  ?  The  strange  fluids  of  physicists  are  rational 
and  satisfactor}r  in  comparison  with  such  notions.  These  consid- 
erations justify  the  desire  that  chemists  should  have  a  sufficient 
training  in  mathematical,  astronomical,  and  then  in  physical  philos- 
ophy, which  have  already  put  an  end  to  such  chimerical  researches 
within  their  own  domain,  and  would  discard  them  speedily  from 
the  more  complex  part  of  natural  philosophy.  It  is  only  by  having 
witnessed  the  purification  in  the  anterior  sciences  that  chemists 
could  realize  it  in  their  own  :  and  there  could  not  be  complete 
positivity  in  chemistry  if  metaphysics  lingered  in  astronomy  or  phys- 
ics. This,  again,  justifies  the  place  assigned  to  chemistry  among 
the  sciences.  The  individual  must  follow  the  general  course  of  his 
race  in  his  passage  to  the  positive  state.  He  must  find  that  true 
science  consists,  everywhere,  in  exact  relations,  established  among 
observed  facts,  allowing  the  deduction  of  the  most  extensive  series 
of  secondary  phenomena  from  the  smallest  possible  number  of 
original  phenomena,  putting  aside  all  vain  inquiry  into  causes  and 
essences.  And  this  is  the  spirit  which  has  to  be  made  preponderant 
in  chemistry, — dissolving  for  ever  the  metaphysical  doctrine  of  af- 
finities. 

The  inferiority  of  chemistry  to  physics,  in  regard  to  Actuai  impcrf,  c- 
method  and  doctrine,  explains  its  relative  imperfection  tion 
with  regard  to  actual  science.  We  have  only  to  compare  with  the 
formula  which  told  us  what  chemistry  ought  to  be  what  it  actually 
is,  to  see  that  it  is  at  an  immense  distance — much  further  than 
physics — from  its  true  scientific  aim.  Chemical  facts  are  at  this 
day  essentially  incoherent,  or,  at  best,  feebly  co-ordinated  by  a 
small  number  of  partial  and  insufficient  relations,  instead  of  those 
certain,  extended,  and  uniform  laws  of  which  physics  is  so  justly 
proud.  As  for  prevision,  if  it  is  imperfect  in  physics  in  comparison 
with  astronomy,  it  can  hardly  be  said  to  exist  in  chemistry  at  all  ; 
the  issue  of  each  chemical  event  being  usually  known  only  by  spe- 
cially consulting  the  immediate  experiment,  when,  as  it  were,  the 
event  is  already  accomplished. 

Imperfect  as  chemistry  is,  in  regard  to  method  and   r0,npnratjVI,inv 
doctrine,  it  is  yet  superior  to  physiology,  and  still  more   perfection, 
to  social  science,  not  only  because,  from  the  comparative  simplicity 
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of  its  phenomena,  the  facts  and  investigations  are  clearer  and  more 

decisive,  I  ml  because   it    has  a  few,  though  very  few,  real    theories, 

capable  of  affording  complete  previsions:  a  thing  as  yet  impracti- 
cable, except  in  a  general  manner,  with  living  bodies.  We  shall 
have  occasion  tn  notice  the  theory  of  proportions,  the  equivalent  of 
which  is  not,  in  any  sense,  to  be  looked  lor  in  physiology.  We 
must  remember,  while  estimating  the  comparative  imperfection  of 

the  sciences,  that  the  importance  to  Q8  of  their  perfection  18  in  pro- 
portion to  their  simplicity:  our  available  means  being  always  found 
to  correspond  with  our  reasonable  wants.     I  hope,  too,  that  this 

severe  estimât'1  of  the  actual  state  of  each  science  will  stimulate 
rather  than  discourage  the  student  :   for  it  is  more  gratifying  to  our 

human  activity  to  conceive  <»f  the  sciences  as  susceptible  of  vast. 

varied,  and    indefinite    progress,  than  to  suppose    them  perfect,  and 

therefore  stationary,  except  in  their  secondary  developments. 

This  leads  US  to  consider  the  function  of  Chemistry  in  the  edu- 
cation of  the  human  mind. 

n  to  lu.         It  may  be  said  to  (rain  US  in  the  great  art  of  experi- 
manprogreM        mentation;    not  as    being   OUT  exclusive  teacher,  for,  a? 

we  have  seen,  physics  is  superior  to  it  in  this;  and  it  is  more  the 
art  of  observing  than  of  experimenting  that  Chemistry  is  chiefly 
distinguished  for.  Bui  there  is  an  important  pari  of  the  positive 
method  which  chemistry  Beems  destined  to  cany  to  the  highest 

perfection.  1  do  not  mean  the  theory  of  classifications,  of  which 
Art  of  nomen-    chemists   know   too   little  at    present;    but  the   art  of 

d»nnra  rational     nomenclatures,    which    is    quite    unconnected 

with  classifications.  Since  the  reform  in  chemical  Language,  at- 
tempts have  been  incessantly  made,  to  this  hour,  to  form  a  syste- 
matic nomenclature  in  anatomy,  in  pathology,  ami  especially  in 
zoology;  but  these  endeavors  have  not   had,  and  never  can  have, 

any  success  to  compare  with  that  of  the  reformers  of  chemical 
language;  for  the  natureof  the  phenomena  does  not  admit  of  it.  It 
is  not  by  accident  that  the  chemical  nomenclature  is  alone  in  its 
perfection.  The  more  complex  phenomena  are.  and  the  more 
varied  and  less  restricted  the  comparisons  of  objects,  the  more 
difficult  it  becomes  to  subject  them  to  a  system  of  denominations,  at 
once  rational  and  abridged,  so  as  to  facilitate  the  habitual  combi- 
nation of  ideas.  If  the  organs  and  tissues  of  the  living  body  dif- 
fered only  from  one  point  of  view  ;  if  maladies  were  sufficiently 
defined  by  their  seat  ;  if,  in  zoology,  genera,  or  at  least  families, 
could  be  established  by  a  homogeneous  consideration,  the  corre- 
sponding sciences  might  at  once  admit  of  systematic  nomenclatures 
as  rational  and  as  efficacious  as  that  of  Chemistry.  But  the  diver- 
sity of  aspects,  rarely  reducible  to  one  head,  renders  such  an  ar- 
rangement extremely  difficult  and  not  very  advantageous. 

The  case  of  chemistry  is  the  only  one  in  which,  by  its  nature, 
the  phenomena  are  simple,  uniform,  and  determinate  enough  to 
allow  of  a  rational  nomenclature  at  once  clear,  rapid,  and  complete, 
so  as  to  contribute  to  the  general  progress  of  the  science.     The 
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idea  of  composition,  the  great  end  of  the  science,  is  always  prepon- 
derant. Thus,  the  systematic  name  of  each  body,  expressing  its 
composition,  indicates  first  a  correct  general  view,  and  then,  the 
sum  of  its  chemical  history  ;  and,  by  the  nature  of  the  science,  the 
more  it  advances  toward  perfection,  the  more  must  this  double 
property  of  the  nomenclature  be  developed.  In  another  view, 
dualism  being  the  commonest  constitution  in  chemistry,  and  the 
most  essential,  and  that  to  which  all  other  modes  of  composition 
are  more  and  more  referred  by  science,  we  see  that  the  conditions 
of  the  problem  are  as  favorable  as  possible  to  a  rapid  and  expres- 
sive nomenclature.  Thus,  there  has  always  been  some  system  of 
nomenclature,  more  or  less  rough,  though  none  to  be  compared  to 
that  so  happily  founded  by  Guyton-Morveau.  Though  the  art  can 
manifest  its  excellence  only  in  proportion  to  the  advance  of  chem- 
istry, it  i's  in  such  harmony  with  the  nature  of  the  science  that,  in 
its  present  imperfect  state,  it  upholds  it,  by  provisionally  supplying, 
as  it  were,  the  almost  absolute  deficiency  of  true  rationality.  Thus 
chemistry  may  be  regarded  as  specially  adapted  to  develop  one 
of  the  few  fundamental  means,  the  aggregate  of  which  constitutes 
the  general  power  of  the  human  mind.  The  formation  of  a  similar 
aid  in  Ihe  more  complex  sciences  offers  a  real  and  strong  interest  ; 
and  I  have  only  desired  to  show  that  we  must  resort  to  chemistry 
for  the  true  principles  and  general  spirit  of  the  art  of  nomenclature, 
according  to  the  rules  so  often  set  forth  in  this  work,  that  each 
great  logical  artifice  should  be  directly  studied  in  the  department 
of  natural  philosophy  where  it  is  found  in  the  greatest  perfection, 
that  it  may  be  afterward  applied  in  aid  of  the  sciences  to  which  it 
less  specially  belongs. 

The  high  philosophical  properties  of  Chemistry  are  state  of  chemical 
more  striking  in  regard  to  doctrine  than  to  method,  doctrine. 
However  imperfect  our  chemical  science  is,  its  development  has 
operated  largely  in  the  emancipation  of  the  human  mind.  Its  op- 
position to  all  theological  philosophy  is  marked  by  the  two  general 
facts  in  which  it  has  a  share  with  all  the  rest  of  positive  philoso- 
phy— first,  the  prevision  of  phenomena,  and  next,  our  voluntary 
modification  of  them.  We  have  already  seen  that  the  more  the 
complexity  of  phenomena  baffles  our  prevision,  the  greater  becomes 
our  power  of  modifying  them,  through  the  variety  of  resources 
afforded  by  the  complexity  itself  ;  so  that  the  anti-theological  influ- 
ence of  science  is  infallible,  in  the  one  way  or  the  other.  In  chem- 
istry, our  modifying  power  is  so  strong  that  the  greater  part  of 
chemical  phenomena  owe  their  existence  to  human  intervention,  by 
which  alone  circumstances  could  be  suitably  arranged  for  their  pro- 
duction ;  and  if  the  phenomena  of  physiology  and  social  science 
admit  of  modification  in  a  yet  greater  degree,  chemistry  will  always, 
in  this  particular,  hold  the  first  rank,  since  the  highest  order  of 
modifications  is  that  which  we  here  find — those  which  are  most  im- 
portant for  the  amelioration  of  the  condition  of  man.  In  the  sys- 
tem of  the  actioi    of   man   upon   nature,  chemistry  must   ever   be 
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regarded  as  the  chief  source  of  power,  though  all  the  fundamental 
sciences  participate  in  it  more  or  less. 

In  this  way.  chemistry  effectually  discredits  the  notion  of  the 
rule  of  a  providential  will  among  its  phenomena.  But  there  is  an- 
other way  in  which  it  acts  no  less  Btrongly  :  by  abolishing  the  idea 
ol' destruction  and  creation  in  nature.  Before  anything  was  known 
of  gaseous  materials  and  products,  many  striking  appearances  must 
inevitably  have  inspired  the  idea  of  the  real  annihilation  or  produc- 
tion of  matter  i?i  the  general  system  of  nature.  These  ideas  could 
not  yield  to  the  true  conception  of  decomposition  and  composition 
till  we  had  decomposed  air  and  water,  and  then  analyzed  vegetable 
and  animal  substances,  and  then  finished  with  the  analysis  of  alka- 
lies and  earths,  thus  exhibiting  the  fundamental  principle  of  the  in- 
definite perpetuity  of  matter.  In  vital  phenomena,  the  chemical 
examination  of  not  only  the  substances  of  living  bodies,  hut  their 
functions — imperfect  as  it  yet  is— must  cast  a  strong  light  upon  the 
economy  of  vital  nature  by  Bhowing  that  no  organic  mutter  radi- 
cally heterogeneous  to  inorganic  matter  can  exist,  and  that  vital 
transformations  are  subject,  like  all  others,  to  the  universal  laws 
of  chemical  phenomena.  Chemical  analysis  seems  to  have  fulfilled 
its  function  in  this  direction  :  henceforth  it  mU8t  be  by  the  more 
difficult,  but  more  luminous  method  of  synthesis  that  this  great  phil- 
osophical revolution  must  be  completed:  and  attempts  enough  have 
been  successfully  made  to  prove  the  possibility  of  it. 
])ivM,,„. ,,,  ,]„.  The   divisions   of  the   science   have   not    been  clearly 

and  permanently  settled,  partly  because  of  its  very  re- 
cent origin, and  partly  on  account  of  its  nature.  In  tin;  first  place, 
students  bave  been  more  occupied  in  multiplying  observations  than 
in  classifying  them  :  and  in  the  next,  the  homogeneous  character 
of  chemical  phenomena  causes  essential  differences  to  be  less  pro- 
found, and  therefore  less  marked,  than  in  any  other  of  the  funda- 
mental sciences.  In  astronomy,  there  can  be  no  question  of  a  divis- 
ion into  geometrical  and  mechanical  phenomena.  Physics  is  less  a 
unique  science  than  a  group  of  almost  isolated  sciences  ;  and  they 
indicate  their  own  arrangement.  We  shall  see  hereafter  that 
nearly  the  same  thing  happens,  though  from  a  different  cause,  in 
physiology.  But  in  chemistry,  the  conditions  are  less  favorable, 
the  distinctions  being  scarcely  more  marked  than  those  which  exist 
in  a  single  department  of  physics — as  thermology,  and  yet  more, 
electrology.  The  imperfection  and  small  importance  of  its  present 
divisions  are  easily  explained  :  and  there  are  strong  symptoms  of 
an  approaching  discussion  of  this  great  subject  ;  for  the  majority 
of  eminent  chemists  are  more  or  less  dissatisfied  with  the  provis- 
ional division  which  they  have  been  hitherto  obliged  to  accept  as 
guidance  in  their  labors. 
no  organic  The  general  division  of  organic  and  inorganic  chem 

chemistry.  istry  can  not  be  sustained,  on  account  of  its  evident 
irrationality.  What  is  at  present  called  organic  chemistry  has  an 
essentially  bastard  character,  half  chemical,  half  physiological,  and 
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not,  iii  fact,  either  the  one  or  the  other,  as  we  shall  have  occasion 
to  see.  The  division  can  not  even  be  sustained  under  another 
form,  as  equivalent  to  the  general  distinction  between  cases  of  dual- 
ism and  of  other  composition.  For  if  inorganic  combinations  are 
usually  binary,  there  are  some  which  are  composed  of  three  ele- 
ments and  even  of  four  ;  while,  conversely,  we  very  often  meet  with 
a  true  dualism  in  bodies  which  are  called  organic.  For  a  genuine 
division  we  must  look  to  general  ideas  relating  to  com- 
position and  decomposition  ;  and  in  this  form,  attending  JiSÎJ3SS>ï 
to  the  rule  of  following  the  gradual  complication  of  phe-  a^?i£om" 
nomena  :  first,  the  growing  plurality  of  constituent  prin- 
ciples (mediate  or  immediate),  according  as  the  combinations  are 
oinary,  ternary,  etc.  ;  and  secondly,  the  higher  or  lower  degree  of 
composition  of  the  immediate  principles,  each  of  which  may  (as  in 
the  case  of  a  continual  dualism)  be  decomposable  into  two  others, 
for  a  greater  or  smaller  number  of  consecutive  times.  Though 
each  of  these  two  points  of  view  is  of  high  importance,  the  prepon- 
derance of  the  one  or  the  other  must  be  agreed  upon  before  the 
rational  division  of  chemistry  can  be  organized.  Though  this  is 
not  the  place  to  discuss  this  new  question  of  high  chemical  phi- 
losophy, it  may  be  well  to  state  that  I  regard  it  as  solved  ;  and 
that  the  consideration  of  the  degree  of  composition  is,  in  my  eyes, 
evidently  superior  to  that  of  the  number  of  elements,  inasmuch  as 
it  affects  more  profoundly  the  aim  and  spirit  of  chemical  science,  as 
they  have  been  characterized  in  this  chapter.  As  for  the  rest, 
whatever  the  decision  may  be,  we  may  remark  that  the  two  classi- 
fications differ  from  each  other  much  less  than  we  might  at  first  be 
tempted  to  suppose  ;  for  they  necessarily  concur,  whether  in  the 
preliminary  or  in  the  final  case,  and  diverge  only  in  the  intermedi- 
ate parts. 

We  have  now  reviewed  the  nature  and  spirit  of  chemical  science  ; 
the  means  of  investigation  proper  to  it  ;  its  true  encyclopedical 
position  ;  the  kind  and  degree  of  perfection  of  which  it  is  suscepti- 
ble ;  its  philosophical  properties  in  regard  to  method  and  to  doc- 
trine ;  and,  finally,  the  mode  of  division  which  would  be  suitable  to 
it.  We  must  complete  the  survey  of  the  science  by  a  special  and 
direct  notice  of  the  few  essential  doctrines  which  have  been  dis- 
closed by  the  spontaneous  development  of  chemical  philosophy.  It 
must  be  remembered  that  the  object  of  this  work  is  not  to  present 
a  treatise  on  each  science,  or  to  enlarge  upon  it  in  proportion  to  its 
proper  importance,  or  the  multiplicity  of  its  facts  ;  but  to  ascertain 
its  relative  importance,  as  one  head  of  positive  philosophy.  No  one 
will  expect  that  chemical  philosophy,  in  its  present  slate,  can  bo 
examined  here  as  fully  or  satisfactorily  as,  for  instance,  astronom- 
ical philosophy,  the  perfection  of  which  admits  of  a  methodical 
analysis,  clear  and  complete,  though  summary,  such  as  befits  that 
immutable  type  of  natural  philosophy. 
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CHAPTER   II. 
[NORGANIC  CHEMISTRY. 

Mode  of  bp-in.  Whatevbb  may  be  the  principles  of  division  and 
wag  the  «tody,  classification  preferred  in  the  general  system  of  chem- 
ical studies,  it  is  agreed  by  almost  all  chemists  that  the  preliminary 
and  fundamental  study  should  be  the  successive  and  continuous  his- 
tory of  all  tin-  simple  bodies.  The  plan  of  M.  Chevreul  is  an  ex- 
ception to  this,  his  method  being  to  proceed  at  once  from  the  study 
of  each  element  to  all  the  combinations,  binary,  ternary,  etc.,  that 
it  can  form  with  those  already  examined  :  confining  himself,  how- 
ever, to  compounds  of  the  first  order.  This  plan  has  the  advantage 
thai  simple  bodies  are  more  completely  known  from  the  beginning 
than  by  the  usual  method,  which  scatters  through  the  different  parts 
of  the  science  the  most  important  chemical  properties  of  each  of 

them.      Hut.  on  the  other  hand,  the  history  of  any  element  remains 

incomplete;  a  factitious  inequality  is  established  among  chemical 

researches  into  different  elementary  substances;  and  the  didactic 
inconvenience  which  M,  Chevreul  proposed  to  escape  seems  to  be 
unavoidable,  under  any  method.  On  no  plan  can  any  chemical 
history  be  completed  by  a  first  study.  The  provisional  information 
obtained  by  a  lirst  study  must  be  followed  by  a  revision  which  al- 
lows us  to  take  into  consideration  the  whole  series  of  phenomena 
relative  to  each  substance.  The  question  is  merely  a  didactic  one, 
only  of  secondary  importance  in  this  work,  though  of  gr  >at  practi- 
cal interest.  On  any  scheme,  it  remains  certain  that  mi- 
nary  study  of  elementary  substances  is,  by  the  nature  oi  ce, 
the  necessary  foundation  of  chemical  knowledge. 

On  account  of  the  considerable  and  always  increasing  number  of 
substances  regarded  as  simple,  some  modern  philosophers,  possessed 
plurality  of  eie-  w^n  the  notion  of  the  simplicity  and  economy  of  nature, 
menta.  have  concluded  à  priori  that  most  substances  must  be 

the  various  compounds  of  a  much  smaller  num.  of  others.  But, 
while  endeavoring  to  conceive  of  nature  under  the  Simplest  aspect 
possible,  we  must  do  so  under  the  teaching  of  her  own  phenomena, 
not  substituting  for  that  instruction  any  thoughtless  desires  of  our 
own.  We  have  no  right  to  presume  beforehand  that  the  number 
of  simple  substances  must  be  either  very  small  or  very  large. 
Chemical  research  alone  should  settle  this  ;  and  all  that  we  are 
entitled  to  say  is  that  our  minds  are  disposed  to  prefer  the  smaller 
number,  even,  if  it  were  possible,  so  far  as  there  being  but  two. 
But  not  the  less  are  we  bound  to  suppose  all  substances  which  have 
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never  in  any  way  been  decomposed  to  be  simple,  though  we  should 
not  pronounce  them  to  be  for  ever  undecomposable.  All  chemists 
now  admit  this  rule  as  the  first  axiom  of  sound  chemical  phi- 
losophy. 

Aristotle  first  saw  this  rule,  though  he  did  not  conceive  of  its 
rational  grounds.  His  doctrine  of  the  four  elements,  popularly 
cried  down  in  our  time,  should  be  judged  of  as  the  first  attempt  of 
the  true  philosophical  spirit  to  conceive  of  the  composition  of  natu- 
ral bodies,  amid  the  then  existing  deficiency  of  all  suitable  means 
of  research.  To  appreciate  it  we  must  compare  it  with  anterior 
notions.  Now,  up  to  that  time,  all  the  schools,  however  they  might 
differ  about  other  things,  agreed  that  there  was  only  one  elementary 
substance  ;  and  their  dispute  was  about  the  choice  of  the  principle. 
Aristotle,  with  his  rational  character  of  mind,  put  an  end  to  all 
those  barren  controversies  by  establishing  the  plurality  of  elements. 
This  immense  progress  must  be  considered  the  true  origin  of  chem- 
ical science,  which  would  be  radically  impossible  on  the  supposition 
of  a  single  element,  excluding  all  idea  of  composition  and  decom- 
position. Whatever  appearances  may  be,  there  is  no  doubt  that  it 
must  be  much  more  difficult  for  the  human  mind  to  pass  from  the 
absolute  idea  of  unity  of  principle  to  the  relative  idea  of  plurality, 
than  to  rise  gradually,  by  means  of  research,  from  the  four  elements 
of  Aristotle  to  the  fifty-six  simple  bodies  of  our  chemistry  of  this 
day.  Our  Naturists,  who  are  all  for  simplicity  and  economy  with- 
out caring  much  for  reality,  have  no  right  to  appeal  to  the  authority 
of  Aristotle,  who  had  so  much  reverence  for  reality  as  to  infringe 
the  notion  of  simplicity  which  he  found  prevailing.  They  should 
go  back  further  than  Aristotle, — to  Empedocles  or  Heraclitus, — 
and  attain  the  utmost  simplicity  at  once,  by  admitting  only  a  single 
principle. 

Other  philosophers,  among  whom  was  Cuvier,  have  objected  to 
the  simplicity  of  most  of  the  elements  now  admitted  by  chemists, 
that  some  of  them  seem  to  be  extremely  abundant  in  nature,  while 
others  are  scantily  and  partially  distributed  :  whereas,  it  seems 
natural  to  presume  that  the  different  elements  must  be  almost 
equally  diffused  throughout  the  globe,  and  that  therefore  chemical 
analysis  will,  sooner  or  later,  prove  the  rare  ones  to  be  compound 
substances,  requiring  peculiar  and  rare  influences  for  their  forma- 
tion. It  would  be  enough  to  say  that  the  presumption,  though 
plausible,  is  nothing  more  than  a  presumption  :  but  it  may  be  added 
that  we  know  nothing  of  our  planet  beyond  the  upper  strata  ;  and 
we  can  form  no  prejudgment  of  the  composition  of  the  whole.  It 
would  be  too  much  to  say  that  there  should  be  an  equality  of  ele- 
ments on  the  surface,  even  the  probability  being  the  other  way  ;  for 
the  heaviest  elements  are  the  rarest  at  the  surface,  and  the  common- 
est are  those  which  go  to  the  composition  of  living  bodies  ;  and  the 
probability  is  strong  that  the  preponderance  is  reversed  in  the  inte- 
rior of  the  globe,  to  make  up  the  mean  density,  which  is  not  to  be 
found  among  the  solids,  liquids,  and  gases,  which  are  required  For 


266  POSITIVE    PHILOSOPHY. 

the  existence  of  life.  Thus  the  objection  seems  to  be  converted  by 
a  chemical  analysis  into  a  sort  of  confirmation. 

Since  the  time — recent,  it  is  true — of  the  decomposition  of  the 
elements  of  Aristotle,  there  has  not  been  a  single  instance  of  a 
substance  having  passed  from  the  class  of  simple  to  that  of  com- 
pound bodies,  while  the  inverse  case  lias  been  frequent.  Yet,  no 
chemist  disputes  tin1  possibility  of  a  reduction  of  the  elements  by  a 
mort'  thorough  analysis;  for  chemical  simplicity,  as  it  is  to  us,  is 
i  purely  negative  quality,  not  admitting  of  those  irreversible  dem- 
onstrations proper  to  positive  compositions  and  recompositions. 
The  great  general  example  of  substances,  called  organic,  the  chem- 
ical theory  of  which  is  so  complex,  notwithstanding  the  small  num- 
ber of  their  elements,  might  lead  us  to  suppose  that  such  a  reduc- 
tion would  not  be,  after  all,  so  very  greal  an  advantage:  but  in  this 
case,  the  difficulty  seems  to  me  to  be  referrible  to  the  deficiency  of 
duality.  Notwithstanding  this  example,  we  can  not  but  think  that 
chemistry  would  become  more  rational  and  more  systematic,  if  the 
elements  were  fewer,  from  the  closer  and  more  general  relation 
which  must  then  subsist  among  the  different  classes  of  phenomena. 
But  the  apparent  perfection  could  be  only  barren  and  illusory  if 
we  were  to  assume  it  by  conjeeture  anticipating  the  real  progress 
of  chemical  analysis. 

.c,tioM  „,        This  profusion  of  elements  has  naturally  led  to  en- 
rfemeuta.  deavors  to  classify  them.     The  high  importance  of  the 

question  has  become  manifest  through  the  deep  persuasion  that  the 
rational  classification  of  simple  bodies  must  determine  that  of  com- 
pound substances,  and  therefore  that  of  the  whole  chemical  system. 
The  first  principle  to  be  laid  down  is  that  the  hierarchy  of  elemen- 
tary substances  is  not  to  be  determined  only  by  their  proper  essen- 
tial characters,  but  by  the  less  direct  consideration  of  the  principal 
phenomena  of  the  compounds  which  they  form.  Without  this 
requisition,  the  classification  would  have  little  use  or  interest  ;  for 
it  would  be  of  small  consequence  in  what  conventional  order  we 
studied  fifty-six  bodies  all  independent  of  each  other  :  whereas, 
with  its  proper  condition,  this  question  is  as  important  as  any  that 
chemical  philosophy  can  present. 

The  old  division  of  the  elements  into  the  comburent  and  combus- 
tible (those  which  burn  in  the  active  and  in  the  neuter  sense),  and 
the  subdivision  of  these  into  metallics  and  non-metallics,  are  evi- 
dently too  artificial  to  be  maintained,  except  provisionally.  For 
many  years,  endeavors  have  been  made  to  supersede  it  ;  but 
no  irreversible  classification  has  been  yet  obtained.  M.  Ampere 
seems  to  have  been  the  first  who  pointed  out  the  necessity  ;  and  he 
proposed  a  system  in  1816  ;  but  it  was  not  one  which  induced  the 
chemists  to  abandon  their  ancient  distribution,  the  binary  structure 
of  which  made  it  easy  of  application,  whatever  might  otherwise  be 
its  defects.  A  few  years  after,  Berzelius  offered,  in  a  simple  and 
almost  incidental  form  and  manner,  a  far  superior  system  of  classi 
fication.     He  first  understood  the  necessity  of  rising  finally  to  a 
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unique  series,  constituting,  by  a  uniform  and  preponderant  charac- 
ter, a  true  hierarchy;  whereas,  M.  Ampere  saw  only  the  impor- 
tance of  natural  groups,  which  might  be  arbitrarily  co-ordinated. 
Both  conditions  are  imposed  by  the  general  theory  of  classifications  ; 
but  that  which  Berzelius  had  chiefly  in  view  is  unquestionably  supe- 
rior to  the  other  ;  and  especially  in  the  present  case,  when  the 
small  number  of  objects  to  be  classified  renders  the  formation  of 
groups  a  matter  of  secondary  importance,  provided  the  series  be 
naturally  ordained. 

M.  Berzelius's  conception  is  grounded  on  the  con-  clarification  of 
sideration  of  electro-chemical  phenomena.  Its  simple  B«*eRua 
and  lucid  principle  is  that  the  new  elements  are  to  be  so  disposed 
•as  that  each  shall  be  electro-negative  to  those  which  precede  it,  and 
electro-positive  to  those  which  follow  it.  The  series  thus  derived 
appears,  thus  far,  to  be  in  conformity  with  the  whole  of  the  known 
properties  of  both  the  elements  themselves  and  their  principal  com- 
pounds. It  is  too  soon,  however,  to  speak  decisively  of  this  :  and,  on 
the  other  hand,  the  chemical  preponderance  of  electric  characters  is 
by  no  means  so  logically  established  as  to  compel  us  to  seek  the 
bases  of  a  natural  classification  in  that  order  of  phenomena.  It 
must,  it  seems  to  me,  be  clearly  proved  at  the  outset  that  the  point  of 
departure  is  a  real  one, — that  is,  that  a  constant  order  of  electriza- 
tion exists  among  the  different  elements,  which  is  maintained  under 
all  conditions  of  exterior  circumstances,  of  aggregation  and  decom- 
position :  but,  not  only  has  this  never  been  adequately  undertaken, 
but  there  is  some  reason  to  apprehend  that  its  result  would  be 
opposite  to  the  proposed  principle.  Whatever  may  be  the  issue  of 
future  labors,  Berzelius  has  secured  the  eternal  honor  of  having 
first  exhibited  the  true  nature  of  the  problem,  and  the  aggregate  of 
its  principal  conditions,  and  perhaps  the  order  of  ideas  in  which  its 
solution  is  to  be  sought.  Wherever  this  solution  is  obtained,  chem- 
istry will  have  made  a  great  stride  toward  a  truly  rational  state  : 
for,  under  a  hierarchy  of  the  elements,  the  systematic  nomenclature 
of  compound  substances  will  almost  suffice  to  give  a  first  indication 
of  the  general  issue  proper  to  each  chemical  event  :  or,  at  least,  to 
restrict  the  uncertainty  within  narrow  limits.  Yet,  through  this 
very  connection  of  such  a  research  with  the  whole  of  chemical 
studies,  I  do  not  think  it  can  be  efficaciously  pursued  while  we 
separate  it,  as  has  hitherto  been  done,  from  the  general  question 
about  the  establishment  of  a  complete  system  of  chemical  classifi- 
cation for  all  bodies,  simple  and  compound.  Now,  this  great  ques- 
tion seems  to  me  at  present  premature.  The  prelimi-  r,eiulltlire 
nary  conditions,  both  of  method  and  of  doctrine,  are,  ,rt,lt 
as  we  have  seen,  far  from  being  completed.  As  such  a  general  sys- 
tem of  classification  must  constitute  both  the  summing  up  and  the 
fundamental  view  of  the  whole  of  chemical  philosophy,  I  shall  fur- 
ther expand  my  idea  about  it  in  this  place. 

As   for  the  method,   it  requires   perfecting   in   two   Requisite  prep- 
'vays,  for  which    chemists   must  resort   to   physiology,   method  " 
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They  must  understand  the  fundamental  theory  of  natural  classifî 
cations,  which  can  be  obtained  nowhere  else  :   and  they  must,  foi 
the  same   reason,  study  in   the    same   school   the   general   spirit 
of  the  comparative  method,  of  which  chemists  have  very  little  idea, 
and  without  which  they  can  never  proceed  properly  in  search  of  a 
rational  classification.     These  two  improvements  must  be  derived 
from  biological  philosophy  ;   the  one  to  lay  down  the  problem  of 
chemical  classification,  and  the  other  to  undertake  its  solution.     It 
will  be  by  perceiving  these  harmonies  and  mutual  applications 
among  the  sciences  commonly  treated  as  isolated  and  independent, 
that  philosophers  in  all  departments  will  at  length  become  aware 
of  the  reality  and   utility  of  the  fundamental  conception  of  this 
work;   the  cultivation  of  the  different  branches  of  natural  philoso- 
phy under  the  impulsion  and  direction  of  a  general  system  of  posi- 
tive philosophy,  as   a  common  basis  and  uniform  connection  of  all 
scientific  Labors.     We  bave  little  Idea  what  we  lose  by  the  narrow 
and  irrational  spirit  in  which  the  different  sciences  are  cultivated, 
and  especially  with  regard  to  method.     When  the  great  scientific 
relations  of  the  future   shall   be   regularly   organized,  men  will 
scarcely  be  able  to  imagine,  otherwise  than  historically,  that  the 
study  of  nature  could  ever  have  been  conceived  and  directed  in 
any  other  way. 

As  to  doctrine,  we  have  seen  that  the  desired  classi- 
fication can  not  take  place  till  we  have  settled  the  pre- 
ponderance of  the  one  or  the  other  consideration — the  order  of 
composition  of  the  immediate  principles,  or  their  degree  of  plural- 
ity. Now,  such  a  problem  has  not  yet  been  rationally  proposed. 
If  we  suppose  it  resolved,  adopting  the  rule  which  I  think  almost 
incontestable,  as  I  explained  before,  of  treating  the  first  point  of 
view  as  necessarily  superior  to  the  second,  we  must  still  attend  to 
two  special  conditions,  before  we  can  proceed  to  the  rational  con- 
struction of  the  system  of  chemical  substances. 

By  the  first  of  these  conditions,  we  must  dismiss  the 

First  condition.       .  f.  ,      ■,.    ..        ,.  „         ,      ,         '  .     ,  .  , 

irrational  distinction  of  substances  into  organic  and 
inorganic.  We  shall  see  hereafter  that  organic  chemistry  must 
soon  dissolve,  parting  with  some  of  its  questions  to  chemistry 
proper,  and  others  to  physiology.  W7hen  any  combination  is  sus- 
ceptible of  a  chemical  examination,  it  must  be  subjected  to  a  fixed 
order  of  homogeneous  considerations,  whatever  may  have  been  its 
origin  and  mode  of  concrete  existence,  with  which  chemistry  has 
nothing  to  do,  unless  as  a  source  of  information.  As  long  as  any 
classification  must  be  adapted  to  the  strange  conception  of  a  sort 
»f  double  chemistry,  established  upon  a  false  division  of  substances, 
it  must  be  precarious  and  artificial  in  its  details,  because  it  is  viti- 
ated in  principle.  The  evil  is  felt,  as  is  shown  more  and  more  by 
the  tendency  to  refer  organic  combinations  to  the  general  laws  of 
inorganic  combinations  ;  but  it  would  not  be  enough,  as  might  be 
supposed,  that  a  distinguished  chemist  should  take  the  initiative,  in 
a  large  and  direct  manner,  to  accomplish  this  important  reform. 


~\ 


CHEMICAL    DUALISM.  269 

Such  a  work  demands  a  special  and  difficult  operation,  requiring  a 
delicate  combination  of  the  chemical  and  physiological  point  of 
view,  in  order  to  make  a  true  division  of  what  should  remain  with 
chemistry,  and  what  should  return  to  physiology. 

The  second  condition  is  closely  connected  with  the  p,,cond  con. 
first.  It  requires  that  all  combinations  should,  if  pos-  dtion- 
sible,  be  submitted  to  the  law  of  dualism,  erected  into  a  constant 
and  necessary  principle  of  chemical  philosophy.  Great  as  would 
be  such  an  improvement  in  the  way  of  simplification  of  chemical 
conceptions,  it  must,  however,  be  admitted  that  it  is  not  so  indis- 
pensable to  classification  as  the  preceding.  Without  the  first  con- 
dition, rational  classification  would  be  impossible  ;  whereas,  it 
might  take  place,  with  imperfection  and  difficulty,  without  the  sec- 
ond. As  for  the  prospects  of  the  case,  the  tendency  to  improve- 
ment is  as  real  and  marked  in  the  one  case  as  the  other  ;  as  any 
one  may  observe  for  himself. 

It  is  of  the  more  importance  to  set  the  consideration  Mefh0(1  of  ana] 
of  the  order  of  composition  of  immediate  principles  ysis 
above  that  of  their  degree  of  plurality,  as  before  proposed,  because 
the  first  is,  by  its  nature,  clear  and  incontestable,  while  chemical  dual. 
the  other  is  always  more  or  less  obscure  and  dubious.  ism- 
The  one  is,  in  fact,  the  simple  appreciation  of  an  analytical  or  syn- 
thetical fact  ;  the  second  has  always  a  certain  hypothetical  char- 
acter, since  we  then  pronounce  upon  the  mode  of  agglomeration  of 
elementary  particles  ;  which  is  a  thing  radically  inaccessible  to  us. 
Thus,  for  example,  a  chemist  may  establish  with  certainty  that 
such  or  such  a  salt  is  a  compound  of  the  second  order,  and  that 
certain  acids  and  alkalies  are,  on  the  contrary,  of  the  first  order  ; 
for  analysis  and  synthesis  can  demonstrate  that  each  of  the  last 
bodies  is  composed  of  two  elementary  substances,  and  that,  on  the 
contrary,  the  immediate  principles  of  the  salt  are  decomposable 
into  two  elements.  But,  in  another  view,  when  the  analysis  of  any 
substance  has  established  the  existence  in  it  of  three  or  four  ele- 
ments, as  in  the  case  of  vegetable  or  animal  matters,  we  can  not 
without  resort  to  hypothesis,  pronounce  that  this  combination  is 
really  ternary  or  quaternary,  instead  of  being  simply  binary  ;  for 
we  can  never  assert  that  we  could  not,  by  a  preliminary  analysis 
less  violent  than  this  final  one,  resolve  the  proposed  substance  into 
two  immediate  principles  of  the  first  order,  each  of  which  should  be 
further  susceptible  of  a  new  binary  decomposition. 

If  an  unskilled  chemist  should  at  this  day  apply  unduly  strong 
means  to  the  analysis  of  saltpetre,  the  results  might  authorize  him, 
following  our  present  erroneous  procedure,  to  conceive  of  this  sub- 
stance as  a  ternary  combination  of  oxygen,  azote,  and  potassium  : 
and  yet  we  know  that  such  a  conclusion  would  be  false,  as  the 
substance  may  be  easily  reconstructed  by  a  direct  combination 
between  nitric  acid  and  potash,  which  might  have  been  separated 
by  a  less  disturbing  analysis,  without  occasioning  their  decompo- 
sition.    How  do  we  know  that  it  may  not  be  so  with  every  combi- 
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nation  habitually  classed  as  ternary  or  quaternary  ?  Immediate 
analysis  being  as  yet  so  imperfect  in  comparison  with  elementary 
analysis,  especially  with  regard  to  these  substances,  would  it  be 
rational  to  proclaim,  for  the  time  to  come,  its  necessary  and  eternal 
impotence  with  regard  to  them?  Such  judgments  seem  to  bo 
ounded  on  a  confusion  between  these  two  kinds  of  analysis,  so 
really  different  in  themselves,  and  so  characterized  in  their  opera- 
tions by  delicacy  in  the  one  case  and  energy  in  the  other.  One 
important  consideration,  relating  to  the  synthetical  point  of  view, 
is  evidence  of  this  confusion  between  the  two  analyses  ;  and  that  is, 
the  extreme  ditHculty,  if  not  impossibility,  of  verifying  by  synthesis 
the  analytical  results  proper  to  these  substances.  We  have  seen 
that  immediate  synthesis  is  usually  very  easy,  while  elementary 
synthesis  is  scarcely  practicable.  Thus,  reciprocally,  it  seems  to 
me  rational  to  suppose  that  when  the  recomposition  can  not  be 
effected,  the  analysis  has  not  been  immediate — there  being  no  other 
objection  to  such  a  conclusion.  For  example,  we  exhibit  the 
impossibility  of  reproducing  by  synthesis  vegetable  and  animal 
substances;  and  this  has  been  even  set  up  as  a  sort  of  empirical 
principle.  But  is  not  this  impossibility  owing  to  our  persisting  in 
an  elementary  synthesis  when  we  ought  to  proceed  by  an  immediate 
synthesis,  the  materials  of  which  might  in  many  cases  be  discovered 
beforehand?  This  remark  is  true  with  regard  to  a  multitude  of 
combinations  the  dualism  of  which  is,  however,  very  certain,  with 
the  sole  difference  that  the  immediate  principles  are  better  known. 
If  we  tried  to  recompose  saltpetre  by  directly  combining  oxygen, 
azote,  and  potassium,  we  should  succeed  no  better  than  in  repro- 
ducing organic  substances  by  throwing  together  their  three  or  four 
elements  ;  the  obstacles  which  we  admit  in  the  last  case  apply 
equally  to  the  first.  The  most  striking  achievement  is  that  of  M. 
Wœhler,  in  producing  the  animal  substance  urea.  He  could  not 
have  done  this  if  he  had  tried,  according  to  the  common  prejudice, 
to  combine  directly  oxygen,  hydrogen,  carbon,  and  azote,  which 
concur  in  the  elementary  constitution  of  this  substance,  instead  of 
uniting  only  its  two  immediate  principles,  till  then  unknown  in  this 
quality.  Is  there  any  reason  to  suppose  that  it  is  otherwise  in  any 
other  case  ?  It  appears,  then,  that  chemists  will  be  safe  in  attrib- 
uting an  entire  generality  to  the  fundamental  principle  of  dualism 
of  all  combinations,  under  the  one  easy  condition  of  regarding  as 
still  very  imperfect  the  analysis  of  substances  exceeding  the  binary 
composition  ;  and  especially  the  substances  called  organic,  the  true 
immediate  principles  of  which  would  thus  remain  to  be  discovered. 
These  principles  can  be  conceived  of  only  by  imagining  a  consider- 
able number  of  new  binary  combinations,  of  the  first  and  second 
orders,  between  oxygen,  hydrogen,  carbon,  and  azote  ;  and  the 
realization  of  this  may  seem,  in  the  present  state  of  our  knowledge, 
almost  impossible.  But  we  have  no  right  to  conclude  it  to  be  so, 
while  our  analytical  procedures  are  what  they  are  ;  and  there  is  no 
scientific  objection  to  our  supposing  that  there  may  be  many  more 
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Jirect  and  binary  combinations  among  the  elements  of  ternary  or 
quaternary  substances  than  chemistry  has  yet  established. 

It  must  be  observed,  however,  that  universal  and  indefinite  dual- 
ism can  not  be  maintained  unless  chemists  will  scientifically  deter- 
mine the  sense  of  the  word  substance;  that  is,  restrict  it  to  mean 
real  combination  :  for  it  would  be  easy  to  cite,  and  especially  in 
physiological  chemistry,  very  marked  cases  of  the  defect  of  dualism. 
But  we  can  not  regard  as  a  true  chemical  substance  an  accidental 
assemblage  of  heterogeneous  substances,  whose  agglomeration  is 
evidently  mechanical,  such  as  sap,  blood,  a  biliary  calculus,  etc., 
unless  we  confound  the  notion  of  dissolution,  and  even  of  mixture, 
with  that  of  combination.  If  we  extend  in  this  way  the  use  of  the 
term  substance,  so  valuable  in  chemistry,  we  might  as  well  treat, 
as  so  many  chemical  substances,  the  waters  of  different  seas,  differ- 
ent mineral  waters,  soils,  etc.  :  and  even  more,  artificial  mixtures 
of  a  variety  of  salts  dissolved  together  in  water  or  alcohol.  We 
shall  see  hereafter  that  all  difficulties  in  this  subject  may  be  dis- 
posed of  by  our  learning  that  they  proceed  from  our  not  having 
clearly  and  rigorously  separated  the  chemical  from  the  physiologi- 
cal point  of  view.  We  may  be  assured  that  the  most  elementary 
notions  of  chemical  philosophy  can  not  be  rationally  established,  in 
their  due  clearness,  generality,  and  stability,  without  being  founded 
on  a  full  comparison  with  biology  ;  a  comparison  which  can  be 
organized  only  under  a  complete  system  of  positive  philosophy. 

Meantime,  there  is  a  marked  tendency  in  the  present  movement 
of  chemical  ideas,  toward  a  complete  dualism.  The  increasing 
assimilation  attempted  between  organic  and  inorganic  substances  is 
an  indirect  advance  in  that  road  :  but  much  more  striking,  in  this 
view,  are  experiments  like  those  of  Mr.  Wœhler,  which  refer  the 
most  refractory  compounds  to  dualism,  either  by  analysis  or  synthe- 
sis. A  binary  formula  is  adopted,  too,  to  represent,  the  proportion 
of  elements  proper  to  the  most  complete  substances  :  and,  though 
this  is  not  a  true  dualism,  it  helps  to  prepare  minds  for  the  estab- 
lishment of  a  real  and  general  one.  The  sum  of  what  has  been  said 
on  this  important  subject  of  chemical  dualism  is  this  : — the  real  mode 
of  agglomeration  of  elementary  particles  is,  and  ever  must  be,  un- 
known to  us,  and  therefore  no  proper  object  of  our  study  : — our 
positive  researches  being  thus  circumscribed,  we  may  rationally 
conceive  of  the  immediate  composition  of  any  substance  as  binary  ; 
but  so  as  to  represent  all  the  phenomena  that  chemistry  can  offer  to 
us,  in  any  future  state  of  perfection.  Thus,  I  do  not  propose  uni- 
versal dualism  as  a  law  of  nature  ;  for  this  we  could  never  establish  : 
but  I  declare  it  to  be  a  fundamental  artifice  of  true  chemical  phi- 
losophy, destined  to  simplify  our  elementary  conceptions,  by  using 
our  optional  intellectual  liberty  in  accordance  with  the  true  end  and 
aim  of  positive  chemistry. 

These  are  the  conditions  necessary  to  the  institution  of  a  system 
of  natural  classification,  answering  in  chemistry  to  the  universal 
hierarchy  of  living  bodies  in  biology,  if  the  complication  of  phenom- 
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ena  would  admit  of  our  obtaining  such  a  system.  Up  to  this  time, 
perhaps  no  one  has  formed  an  adequate  idea  of  the  nature  and  spirit 
of  such  an  operation  :  but  in  my  view,  chemical  classification,  thus 
conceived  of,  is  the  science  itself,  condensed  into  the  most  substan- 
cial  summary.  All  I  claim  to  have  done  is  to  have  introduced  into 
chemical  science  the  special  kind  of  philosophical  spirit  which  is 
naturally  developed  by  biological  science,  as  it  has  been  conceived 
of  by  all  its  great  masters,  from  Aristotle  downward. 

It  is  because  I  have  high  expectations  of  what  Chemistry  will  be- 
come, that  I  attach  so  much  importance  to  the  preceding  discussion. 
The  science  is  now  weak  and  desultory,  notwithstanding  its  rich 
collection  of  facts  :  but,  extended  and  complex  as  it  is,  there  is  no 
fundamental  science,  except  astronomy,  whose  phenomena  are  so 
homogeneous,  and  therefore  so  fit  for  a  true  systemization,  in  the 
positive  spirit.  Now,  this  future  constitution  of  chemical  science 
must,  it  seems  to  me,  consist  in  a  complete  system  of  natural  classi- 
fication, which  can  not  be  obtained  till  all  combinations,  whatever 
their  origin,  are  subjected  to  a  fixed  order  of  homogeneous  consid- 
eration, and,  on  the  other  hand,  constantly  referred  to  a  fundamental 
dualism. 

We  cannot  form  any  certain  expectation  of  the  future  condition 
of  Chemistry  from  its  present  state:  but,  before  proceeding  to  ex- 
amine the  two  doctrines  which  at  this  day  approach  nearest  to 
positive  rationality, — that  of  definite  proportions  and  the  electro- 
chemical theory, — I  will  indicate  two  points  of  doctrine  which 
seem  by  their  nature,  to  indicate  with  precision  the  true  dogmatic 
formation  toward  which,  the  science  as  a  whole,  must  tend. 

First,  there  is  a  great  law  of  double  saline  decomposi- 
eaUrVdecomiicT.  tions,  discovered  by  Berthollet,  and  completed  by  M. 
Dulong's  investigations  on  the  reciprocal  action  of  solu- 
ble and  insoluble  salts.  The  case  of  double  solubility,  considered 
by  Berthollet,  is  this  :  two  soluble  salts,  of  any  kind,  mutually  de- 
compose each  other  whenever  their  reaction  may  produce  an  insolu- 
ble salt,  or  one  less  soluble  than  either  of  the  two.  This  theorem 
stands  first  among  general  propositions  in  chemistry,  and  is  the  only 
one  which  can  as  yet  give  an  exact  idea  of  what,  in  chemistry,  con- 
stitutes a  true  law.  It  has  all  the  characters  of  a  law  :  it  relates  to 
the  proper  subject  of  chemical  science  ;  it  establishes  a  relation  be- 
tween two  classes  of  phenomena  before  independent  ;  and,  above 
all,  it  admits  of  prevision  of  phenomena  according  to  their  positive 
relations.  In  establishing  this  law,  Berthollet  escaped  some  meta- 
physical snares,  rejecting  hypotheses  of  affinities  ;  but  he  fell  into 
one  when  he  attempted  to  explain  the  law  which  he  had  just  dis- 
covered. No  law  can  be  explained  otherwise  than  by  showing  that 
it  enters  into  another  more  general  than  itself:  but  this  law  of 
Berthollet's  is  alone  of  its  kind  ;  and  it  therefore  admits  of  no  ex- 
planation. It  may  hereafter  be  attached  to  a  fundamental  theory 
of  the  reciprocal  action  of  all  compounds  of  the  same  order  ;  and 
such  a  relation  will  truly  explain  it  :  but  at  present  it  is  simply  a 
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general  fact  which,  inexplicable  itself,  serves  to  explain  each  of  the 
particular  facts  which  it  comprehends. 

The  influence  of  air  and  water  in  the  production  of  Chemical  thPOry 
chemical  phenomena  is  another  of  the  most  perfect  ot  air  and  water- 
doctrines  of  chemistry  as  it  stands.  The  importance  of  the  action 
of  air  and  water  in  the  terrestrial  economy  has  induced  some  Ger- 
man philosophers  irrationally  to  set  up  the  system  of  these  two 
fluids  into  a  sort  of  a  third  reign,  between  the  inorganic  and  the  or- 
ganic :  but  abstract  chemistry  has  nothing  to  do  with  natural  history, 
and  regards  the  study  of  air  and  water  from  a  different  point  of 
view,  while  aware  of  its  fundamental  importance. 

All  chemical  phenomena  takes  place  in  the  presence  of  air  ;  and 
thev  almost  invariably  require  the  intervention  of  water  ;  it  is  clear 
therefore  that  before  we  study  any  chemical  reaction,  we  must  be 
able  to  analyze  the  participation  of  these  two  fluids.  Thus  the 
chemical  theory  of  air  and  water  is  a  sort  of  necessary  introduction 
to  the  system  of  chemistry,  properly  so  called,  as  belonging  more 
to  method  than  to  doctrine,  and  as  immediately  following  the  study 
of  simple  bodies.  It  is  an  historical  fact  that  the  double  analysis 
of  air  and  water  marked  the  first  great  advance  in  modern  chemistry. 

The  influence  of  the  air,  not  less  important  than  that 
of  water  in  chemical  phenomena,  was  less  difficult  to 
characterize  :  for  the  air  is  simply  a  mixture,  and  its  chemical 
action  is  merely  that  of  the  gases  which  compose  it,  each  of  which 
acts  as  if  it  were  isolated,  allowing  for  the  diminution  of  intensity 
from  its  diffusion,  and  for  the  very  few  cases  in  which  the  accom- 
plishment of  the  proposed  phenomenon  determines  the  combination  of 
the  gases  in  an  accessory  way.  Chemistry  has  only  to  analyze  it,  leav- 
ing all  other  study  of  it  to  the  department  of  natural  history.  This 
analysis  was  effected  in  the  early  days  of  modern  chemistry,  except 
that  there  is  still  some  uncertainty  about  the  proportion  of  carbonic 
acid  gas,  and  perhaps  of  some  other  more  considerable  principles, 
as,  for  instance,  hydrogen,  the  existence  of  which  begins  to  be  gen- 
erally suspected.  Though  no  appreciable  change  in  the  composi- 
tion of  the  atmosphere  has  taken  place  within  half  a  century,  it  is 
impossible  to  conceive  that  some  alteration  must  not  happen,  in 
some  direction,  in  course  of  time,  among  the  many  perturbing  influ- 
ences which  act  upon  the  mixture.  Their  antagonism,  and  that  of 
vegetable  and  animal  action,  partly  neutralizes  them  :  but  the 
equilibrium  can  not  be  precise  and  continuous.  Geological  consid- 
erations and  botanical  fossils  lead  us  to  suppose  that  at  some  remote 
periods  the  composition  of  the  air  must  have  been  sensibly  different  : 
and  chemists  themselves  have  actually  established  some  slight  peri- 
odical variations,  dependent  on  the  proportion  of  carbonic  acid  at 
different  seasons.  Our  analytical  resources  are,  however,  very  im- 
perfect with  regard  to  the  accessory  principles  of  the  atmosphere  : 
for  chemists  can  ascertain  nothing  of  the  distinctions  which  are 
proved  to  exist  in  the  best-marked  localities,  by  their  influences  on 
living  beings.     The  studv  of  these  variations,  all-important  in  its 

18 
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way, — even  as  possibly  indicating  the  limits  of  human  life  in  a  re- 
mote future, — belongs  to  natural  history  :  and  thai  is  probably  the 
reason  why  chemists  trouble  themselves  so  little  about  it  :  and  if 
there  is  neglect,  it  should  be  charged  upon  the  naturalists.  It  is 
true  that  a  preparation  is  required  tor  their  order  of  study,  like  all 
others, — a.  provision  of  knowledge,  rising  from  physiology  to  as- 
tronomy itself:  but  the  research  is  not  especially  a  matter  of  chemi- 
cal duty. 

The   study  of  water   requires   much  more  extended 

and  complex  researches  than  that  of  the  air;  and  it  is 

indispensable  to  the  general  system  of  chemical  science:  for  water 

being  a  real  combination,  and  perhaps  themosl   perfect  known  to 

US,  may  exercise  chemical  effects  proper  to  itself*  independently  of 

those  attributable  to  its  elements,  and  apart  from  its  importance  as 
a  solvent. — to  say  nothing  of  it  as  a  simple  mixture.  Thus  there 
are  three  aspects  under  which  water  must  he  considered  by  chemists, 
all  distinct  and  all  essential;  and  the  appréciât  ion  of  them  has  been 
slow  and  difficult,  if  even  we  may  say  that  this  fundamental  exam- 
ination is  yet  complete. 

The  analysis  of  water,  represented  by  a  quantity  of  hydrogen 
double  in  volume  that  of  oxygen,  and  unquestionably  confirmed 
by  synthesis,  is  the  finest  of  the  early  discoveries  of  modern  chem- 
istry, not  only  from  the  light  it  casts  upon  the  whole  of  chemical 
phenomena  and  the  genera]  economy  ol*  nature,  but  also  from  its 
conquesl  ol'  prodigious  difficulties.  In  regard  to  the  first  view, 
chemical  scienoe  leaves  nothing-  to  desire.  Yet,  a  notion  has  arisen, 
in  recent  times,  of  the  existence  of  a  new  and  more  highly  oxy- 
genated combination  between  the  two  (dements  of  water,  which 
may  raise  some  interesting  questions,  not  about  the  irreversible 
composition  of  water,  but  about  the  kind  of  chemical  influence 
which  is  taken  for  granted  in  its  decomposition  and  recomposition 
in  a  multitude  of  phenomena  ;  and  especially,  about  the  true  mode 
of  union  of  oxygen  and  hydrogen  in  all  substances,  and  above  all 
in  liquids,  which  can  not  be  obtained  without  water.  Some  doubts 
have  lately  been  proposed  about  this,  which  seem  to  me  to  deserve 
mature  examination. 

The  dissolving  action  of  water  has  been  the  subject  of  a  long 
series  of  laborious  researches,  much  less  difficult,  and  not  far  from 
complete.  Yet  more  attention  ought  to  be  paid  than  is  paid  to  the 
fine  experiment  of  Yauquelin,  in  which  it  is  shown  that  water, 
saturated  with  one  salt,  remains  capable  of  receiving  another,  and 
even  acquires  by  that  the  singular  property  of  dissolving  a  new 
quantity  of  the  first.  This  experiment,  which  has  been  in  a  man 
ner  despised,  seems  to  me  of  the  first  order  in  its  way,  and  a  fit 
basis  of  a  series  of  interesting  researches  about  the  apparently 
capricious  laws  of  solubility,  the  study  of  which  is  yet  essentially 
empirical. 

Chemists  were  long  in  conceiving  that  water,  besides  being  a  sol- 
vent, might  act  in  a  really  chemical  manner,  otherwise  than  by  its 
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elements.  It  seemed  as  if  a  combination  so  eminently  neuter  must 
be  inoffensive,  and  inoperative,  except  by  its  decomposition.  It 
was  Proust  who  thought  that  this  neutrality  itself  afforded  a  pre- 
sumption of  certain  chemical  affections,  independently  of  its  com- 
position. This  was  the  rational  consideration  which  led  him  to 
create  the  important  study  of  the  hydrates,  regarded  as  a  sort  of 
new  salts,  in  which  water  plays  the  part,  with  regard  to  the  alkalies, 
of  a  kind  of  hydric  acid. 

The  examination  of  these  combinations,  and  of  all  others  that 
water  can  form  with  any  substances  without  being  decomposed, 
constitutes  the  third  and  last  part  of  the  fundamental  study  of 
water,  regarded  as  an  indispensable  preliminary  to  the  general 
system  of  chemical  studies. 


CHAPTER  III. 

DOCTRINE   OF   DEFINITE   PROPORTIONS. 

There  are  two  general  doctrines  in  chemistry,  as  it  now  exists, 
which  present  a  systematic  appearance,  and  invest  the  science  with 
such  rationality  as  it  has  attained.  The  first  of  these  is  the  im- 
portant doctrine  of  Definite  Proportions. 

Even  if  this  doctrine  were  complete,  it  could  exert  Scope of ^  doc. 
only  a  secondary  influence  on  the  solution  of  the  great  tvuu' 
problem  of  the  science, — the  study  of  the  laws  of  the  phenomena 
of  composition  and  decomposition.  The  essential  question  is,  what 
separations  and  new  combinations  must  take  place  under  deter- 
minate circumstances  ;  and  the  theory  of  definite  proportions  af- 
fords no  assistance  to  this  kind  of  prevision.  It  proceeds,  indeed, 
on  the  supposition  that  the  question  is  already  solved  ;  and  that  it 
is  to  be  taken  as  the  point  of  departure  for  the  estimate  of  each  of 
the  new  products, — of  their  quantity  and  the  proportion  of  their 
elements.  Thus,  the  theory  of  the  definite  proportions  presentsthe 
singular  scientific  character  of  rendering  rational,  in  its  numerical 
details,  a  solution  which  usually  remains  empirical  in  its  most  im- 
portant aspect. 

It  was  natural  that  the  founders  of  modern  chemistry  should 
have  attended  to  the  laws  of  composition  and  decomposition,  in 
preference  to  a  study  which  they  regarded  as  subordinate;  and  it 
was  natural  also  that,  as  the  advance  of  science  disclosed  to  them 
the  vast  difficulties  of  the  main  problem,  they  should  attend  more 
and  more  to  the  secondary  study,  which  promised  an  easier  and 
more  speedy  success.  But  the  most  important  office  of  this  sub- 
ordinate theory, — that  of  supplying  the  defect  of  immediate  ex- 
periment,— can  be  but  very  imperfectly  fulfilled,  while  it  is  regarded 
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apart  from  the  principal  theory  ;  and  thus,  the  doctrine  of  definite 
proportions  will  never  require  its  full  scientific  value  till  it  is  Con- 
nected with  an  unquestionable  basis  of  chemical  laws,  of  which  it 
will  be  the  indispensable  numerical  complement. 

Meanwhile,  however,  it  affords  a  real,  though  secondary  assistance 
to  chemists,  in  rendering  their  analyses  more  easy  and  more  precise. 
Moreover,  it  restricts  the  number  of  cases  of  combination  logically 
possible,  by  exhibiting  the  very  small  number  of  distinct  propor- 
tions ;  and  by  thus  diminishing  the  uncertainty  in  cases  of  chemical 
action,  it  is,  in  fact,  a  natural  preliminary  to  the  establishment  of 
those  chemical  laws  to  which  it  will  be,  under  another  view,  a  ne- 
cessary supplement. 

In  regard  to  doctrine,  this  theory  offers  a  perfect 

type  of  the  precise  kind  of  rationality  which  must  here- 
after belong  to  Chemistry  as  a  whole.     In  regard  to  method,  the 

inquirers  who  have  devoted  themselves  to  establish  the 

A8  to  method.      .,  i  ,  i      i  •       1  •  i  m 

theory  nave  advanced  chemical  science  while  appearing 
to  diverge  from  it;  simplifying  the  vast  problem  which  their  suc- 
cessors will  solve,  and  preparing  for  the  disclosure  of  the  great 
laws  of  composition  and  decomposition,  which  would  be  undiscover- 
able  amidst  the  infinity  of  products,  if  substances  could  combine, 
within  certain  limits,  in  all  imaginable  proportions.  Such  are  the 
claims  of  this  theory,  as  to  doctrine  and  to  method. 

It  assumed  its  existence  and  present  form  during  tho 
first  quarter  of  this  century  :  and  it  arose  from  a 
phenomenon  discovered  by  Richter,  and  a  speculative  discussion 
established  by  Berth ollet. — During  the  latter  half  of  the  last  cen- 
tury, several  chemists  had  observed  that,  in  the  mutual  decomposi- 
tion of  two  neutral  salts,  the  two  new  salts  thus  formed  are  always 
equally  neuter.  Bergmann,  among  others,  had  steadily  and  spe- 
cially dwelt  upon  this.  Yet  the  fact  was  neglected  or  underrated 
till  Richter,  at  the  end  of  the  century,  generalized  the  observation, 
saw  what  it  imported,  and  derived  from  it  the  fundamental  law 
which  bears  his  name.  The  law  is  this  :  that  the  pon- 
derable quantities  of  the  different  alkalies  requisite  to 
neutralize  a  given  weight  of  any  acid  are  always  proportionate  to 
those  required  for  the  neutralization  of  the  same  weight  of  every 
other  acid.  This  is,  in  fact,  evidently  the  immediate  consequence 
of  the  maintenance  of  neutrality  after  the  double  decomposition. 
Such  a  transformation  would  appear  almost  spontaneous  if  it  related 
to  a  simpler  and  more  developed  science  than  Chemistry;  but 
amidst  its  complications  and  the  imperfection  of  our  intellectual 
habits,  the  closest  deductions  are  difficult  if  they  have  any  charac- 
ter of  generality,  and  therefore  of  abstraction  ;  and  this  achieve- 
ment of  Richter's  is,  in  consequence,  eminently  meritorious,  on 
other  grounds  than  its  high  utility. — His  law,  with  the  comple- 
ments it  has  since  received,  is  the  original  basis  of  the  general 
doctrine  of  definite  proportions.  It  exhibited,  in  the  case  of  a  con- 
siderable ni  iber  of  compounds,  the  great  end  of  this  doctrine; 
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viz.  the  assignment  to  every  substance  of  a  certain  chemical  co- 
efficient, invariable  and  specific,  indicating  the  proportions  in  which 
it  can  combine  with  each  of  those  that  have  been  similarly  charac- 
terized. When  it  had  been  determined,  by  a  double  series  of  trials, 
what  was  the  numerical  composition  of  all  the  salts  that  may  be 
formed  by  any  one  acid  with  the  different  alkalies,  and  any  one 
alkali  with  the  different  acids,  Richter's  law  enabled  us  to  deduce 
immediately  the  proportions  relating  to  all  the  compounds  that  can 
result  from  the  binary  combination  of  these  two  orders  of  sub- 
stances. Richter  himself  brought  his  discovery  up  to  this  result, 
and  prepared  (but  on  a  basis  of  experiment  too  narrow  and  imper- 
fect) the  first  table  of  what  were  afterward  called  chemical  equiv- 
alents. 

These  neutral  salts  constituted  a  particular  case,  B.rthoiiet'3  ex- 
which  could  hardly  have  led  on  to  a  general  theory  of  tension, 
definite  proportions.  The  idea  of  perfect  neutralization  must  prob- 
ably, at  all  times,  have  suggested  to  chemists  that  of  a  single  pro- 
portion, on  either  side  of  which  the  neutrality  must  be  destroyed  ; 
and  thus  the  neutral  salts  were  a  natural  first  stage  of  the  general 
theory  ;  but  they  could  not  in  themselves  involve  such  a  theory. 
It  was  Berthollet  who  extended  the  consideration  of  proportions 
to  the  whole  of  chemical  phenomena.  Some  years  after  Richter's 
discovery  he  established  as  a  fundamental  principle,  in  his  "  Chem- 
ical Statics,"  the  necessary  existence  of  definite  proportions  for 
certain  compounds  of  all  orders  ;  and  he  assigned  the  essential  con- 
ditions of  this  characteristic  property,  which  he  attributed  to  all 
causes  which  can  release  the  product  of  chemical  reaction,  as  it 
forms,  from  the  ulterior  influence  of  the  primitive  agents.  He  thus 
added  to  Richter's  restricted  case  the  idea  of  a  great  number  of 
cases  subjected  to  the  same  principle,  and  able  to  lead  on  to  its  en- 
tire generalization.  It  is  assigning  much  too  little  honor  to  Berthol- 
let to  recognise  only  the  influence  of  his  controversy  with  Proust, 
eminent  as  was  the  service  rendered  by  Proust  in  that  conflict,  in 
establishing  directly  the  general  principle  of  determinate  and  in- 
variable proportions. 

Such  was  the  double  origin,  experimental  and  speculative,  of 
numerical  chemistry.  The  next  development  had  also  a  double 
character,  arising  from  the  harmony  between  the  con-  Dalton.8  fUrther 
ception  of  Dr.  Dalton  and  the  experimental  researches  extension. 
of  Berzelius,  Gay-Lussac,  and  Wollaston.  The  inquiry  was  in  a  nas- 
cent state  when  Dalton's  philosophic  mind  discerned  its  possible 
generality.     He   proposed   the   great  Atomic   theory, 

j  1 1  •    i      j.1         j      \    '  /•    j    ]?    -i.  j.'  Atomic  theory. 

under  which  the  doctrine  of  definite  proportions  was 
developed  to  the  whole  extent  that  it  has  reached,  and  which  serves 
as  the  basis  of  its  daily  application.  The  general  principle  of  the 
theory  is  this  :  all  elementary  bodies  are  conceived  of  as  formed  of 
individual  atoms,  the  different  species  of  which  unite,  generally  by 
twos,  in  a  small  number  of  groups,  constituting  compound  atoms  of 
il»e  first  order    always  mechanically  indivisible,  but   thenceforth 
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chemically  divisible,  and.  in  their  turn,  constituting  all  the  other 
orders  of  composition  by  a  series  of  analogous  combinations.  The 
principle  is  in  such  harmony  with  scientific  conceptions  in  all  de- 
partments, that  it  appeared  like  a  happy  generalization  of  the  most 
familiar  ideas  of  scientific  men  in  every  province  of  natural  philos- 
ophy ;  and  its  universal  and  immediate  admission  took  place  as  a 
matter  of  Course. 

It  was  observed  by  Berzelius  that  the  deduction  of  the  existence 
of  definite  proportions  from  this  principle  would  be  illusory  if  the 
combinations  were  not  restricted  to  a  xevy  small  number  of  atoms: 
for  otherwise — if  the  Dumber  was.  though  limited,  very  greal — the 
binary  assemblages  would  be  bo  multiplied  that  we  might  as  well 
have  combinations  in  any  proportions  whatever  ;  and  then  the  atomic 
theory  might  almost  equally  well  represent  the  opposite  doctrines 
of  definite  and  indefinite  proportions.     Dalton  was  well  aware  of 

this;  and  the  restrictions  that  he  enunciated  were  presently  de- 
clared too  narrow  by  his  successors,  who  found  that  they  would  not 
comprehend  all  existing  combinations.  His  assertion  was.  that,  in 
every  combination,  one  of  the  immediate  principles  always  enters 
lor  a  single  atom,  and  the  other  generally  lor  a  single  atom  also, 
and  always  lor  a  very  small  Dumber,  rarely  exceeding  six.  Taken 
with  the  expansion  proposed  by  his  successors,  the  atomic  concep- 
tion evidently  represents  the  entire  doctrine  of  definite  proportions. 
But  it  is  the  theory  of  successive  multiples,  derived  from  the  primary 
doctrine,  which  especially  distinguishes  Dr.  Dalton's  influence  upon 
numerical  chemistry.  From  the  ground  of  his  doctrine  he  easily 
saw  that  if  two  substances  can  combine  in  various  distinct  propor- 
tions, the  ponderable  quantities  of  the  one  which  correspond,  in  the 
different  compounds,  to  the  same  weight  in  the  other,  must  naturally 
follow  the  series  of  whole  numbers,  since  these  compounds  will  have 
resulted  from  the  union  of  one  atom  of  the  second  substance  with 
one,  two,  three,  etc.,  of  the  first:  and  this  constitutes  a  principal 
element,  then  perceived  for  the  first  time,  of  the  theory  of  chemical 
proportions. 

Extension  by  Berzelius  followed,  with  his  vast  experimental  study 

b  rzeiius.  "  0f  the  whole  of  the  important  points  concerned  in  nu- 
merical chemistry,  the  different  parts  of  which  he  has  done  more 
than  any  other  chemist  to  develop  and  systemize.  He  first  per- 
fected Richter's  law,  so  as  to  connect  it  closely  with  the  atomic  the- 
ory ;  by  which  it  became  susceptible  of  the  extension  given  to  it  by 
Berzelius  himself,  to  all  compounds  of  the  second  order.  But  the 
most  important  new  knowledge  has  arisen  from  his  numerical  study 
of  compounds  of  the  first  order.  By  comparing  the  composition  of 
the  metallic  sulphurets  and  that  of  the  corresponding  oxydes,  ho 
discovered  a  law,  analogous  to  Bichter's  in  regard  to  the  salts. 
This  law — that  the  quantity  of  sulphur  of  the  first  is  always  pro- 
portionate to  the  quantity  of  oxygen  combined  with  a  like  weight 
of  the  base  in  the  second — is  now  regarded,  by  induction,  as  appli- 
caole  to  all  the  compounds  of  the  first  order  to  which  the  same 
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degree  of  chemical  neutrality  is  assignable.     And  agi  in  the  lumin 
ols  series  of  the  analyses  of  Berzelius  have  precisely  verified  in 
another  direction  the  law  of  successive  multiples    discovered  by 
Dalton  in  pursuance  of  his  atomic  theory. 

Gay-Lussac  followed,  with  the  valuable  numerical  Exf(I1,ion  i,y 
analyses  he  effected  by  haying  recourse  to  gaseous  guj-^bsoc. 
combinations,  considered,  not  as  to  weight,  but  to  volume.  He 
thus  not  only  verified,  in  a  special  manner,  the  general  principle  of 
definite  proportions,  but  presented  it  under" a  new  aspect,  which,  by 
a  wise  induction,  comprehends  all  possible  cases — showing  that  all 
bodies  in  a  gaseous  state  combine  in  invariable  and  simple  numeri- 
cal relations  of  volume.  An  accessory  advantage  of  this  achieve- 
ment was  that  the  specific  gravity  of  the  gases  might  be  obtained 
with  a  precision  often  comparable  to  that  of  experimental  estimate. 
It  is  necessary  however  to  warn  inquirers  not  to  be  led  away,  in 
their  application  of  the  theory  of  volumes  to  substances  which  have 
never  been  vaporized,  from  the  point  of  view  which  in  Gay-Lussac's 
application  is  equivalent  to  Dalton's,  as  adopted  by  Berzelius. 

The  labors  of  Wollaston  bore  a  great  part  in  estab-  Wi  ila8tçu.a  ver. 
lishing  the  doctrine  of  definite  proportions.  I  do  not  ificatf°a 
refer  chiefly  to  his  transformation  of  the  atomic  theory  into  that  of 
chemical  equivalents,  though  it  has  a  more  positive  character,  and 
tends  to  restrain  the  student  from  wandering  after  inaccessible  ob- 
jects, to  which  the  first  might  tempt  him,  if  not  judiciously  directed. 
The  substitution  would  be  of  high  value,  no  doubt,  if  it  were  not 
less  a  change  of  conception  than  an  artifice  of  language.  Nor  have 
1  in  view  the  ingenious  expedients  by  which  Wollaston  popularized 
l  nnerical  chemistry  by  rendering  its  use  more  clear  and  convenient. 
A  greater  service,  in  our  .present  view,  was  his  furnishing  us  with 
the  indispensable  complement  of  Richter's  discovery,  by  establish- 
ing the  theory  in  regard  to  the  acid  salts,  since  extended  by  anal- 
ogy to  the  alkaline  salts.  The  case  of  the  acid  salts  was  perhaps 
the  most  unfavorable  possible  for  the  ascertainment  of  the  principle 
of  invariable  proportions.  Wollaston  effected  the  proof  in  the  most 
satisfactory  manner;  and  this  special  confirmation  of  the  principle 
is  considered,  from  its  nature,  the  most  decisive  of  all. 

Such  has  been  the  logical  and  historical  progress  of  the  re- 
searches which  have  constituted  numerical  chemistry  as  it  is  now. 
We  can  represent  by  an  invariable  number,  appropriated  to  each  of 
the  different  elementary  bodies,  their  fundamental  relations  of 
chemical  equivalence,  whence,  by  very  simple  formulas,  immediately 
expressing  the  laws  just  indicated,  we  easily  pass  to  the  numerical 
composition  proper  to  each  combination.  No  further  evidence  of 
the  truth  of  the  doctrine  is  needed,  than  the  fact  that  so  many  illus- 
trious inquirers  having  attained  the  same  view  by  ways  which  each 
one  opened  for  himself,  and  all  agreeing  as  to  its  positive  applica- 
tion to  aH  cases  of  importance,  differing  only  as  to  the  n  ode  of 
Bxpression  of  the  results,  in  as  far  as  the  atomic  theory  lefl  it  inde- 
terminate, and  therefore  optional.     But  we  must  glance  at  the  dif 
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ficulties  thrown  in  the  way  of  its  application  by  a  consideration  of 
the  aggregate  of  chemical  phenomena,  in  order  to  form  a  clear  idea 
of  the  final  improvement  of  which  this  doctrine  yet  stands  in  need. 
Bcmwofn  >r  Among  the  points  which  are  beyond  dispute,  it  is,, 

ti  n 'ni' Nunirr'i  first,  evident,  and  no  chemist  has  ever  doubted  it,  that 
substances  differ  as  much  in  the  proportion  as  in  the 
nature  of  their  constituent  principles.  It  is  an  axiom  of  chemical 
philosophy  that  any  change  whatever  in  the  numerical  composition 
causes  a  change  in  the  whole  of  the  specific  properties,  in  a  more 
marked  degree  as  the  alteration  is  greater.  Varied  and  gradual 
above  all  others  as  are  the  proportions  produced  by  the  chemical 
phenomena  proper  to  living  bodies,  they  afford  a  striking  confirma- 
tion to  this  universal  maxim.  Therefore,  in  the  lowest  stages  of 
chemical  analysis,  chemists  have  always  endeavored  to  assign,  as  a 
characteristic  property,  the  proportion  of  the  elements  of  each  sub- 
stance, as  far  as  possible:  ami  when  this  was  omitted,  it  was  on 
the  understanding  thai  the  proposed  combination  admitted  of  only 
a  certain  proportion  :  as  in  the  case  of  the  neutral  salts. 

Again,  it  lias  long  been  acknowledged  that  there  always  exists, 
between  any  two  substances,  a  certain  minimum  and  maximum  of 
reciprocal  saturation,  beyond  or  short  of  which  all  combination  be- 
comes impossible.  At  the  utmost,  certain  variations,  themselves 
restricted,  have  been  supposed  procurable.  Berthollet  established, 
more  directly  than  any  one  else,  the  general  and  necessary  exist- 
ence of  these  limits  of  combination — one  of  the  principal  characters 
which  distinguish  it  from  simple  mixture.  It  is  clear  that  the  two 
extreme  degrees  of  all  combination  must  be  subject  to  special  and  in- 
variable proportions  :  and,  as  all  agree  in  this,  all  argument,  about 
the  opposite  doctrines  of  indefinite  and  definite  proportions  is  re- 
duced to  the  question  whether  the  passage  from  the  minimum  to  the 
maximum  of  saturation  can  be  effected  gradually  and  almost  im- 
perceptibly, or  whether  it  takes  place  always  abruptly,  through  a 
small  number  of  well-marked  degrees. 

Thirdly,  the  possibility  and  actual  existence  of  intermediary  defi- 
nite proportions  are  admitted  by  all  chemists,  who  can  have  no 
other  dispute  than  about  the  greater  or  small  generality  of  such  a 
property.  We  have  seen  that  the  idea  of  neutrality  must,  sooner 
or  later,  bring  after  it  that  of  a  determinate  and  unchangeable  pro- 
portion ;  and  the  gradual  development  of  chemical  knowledge  has 
extended  this  character  to  more  and  more  varied  cases.  Berthol- 
let disclosed  several  other  causes  of  definite  proportions,  which 
were  entirely  misconceived  before  his  time,  and  which  may  meet 
in  almost  all  combinations,  modifying  certain  circumstances  of  the 
phenomenon.  The  precise  question  now  is,  therefore,  whether,  be- 
sides these  determinate  compounds,  subject  to  fixed  proportions, 
within  the  two  limits  of  possible  combination,  there  does  or  does 
not  exist,  in  general,  a  continuous  series  of  other  intermediate  com» 
pounds  of  a  less  marked  character  ;  in  a  word,  whether  definite 
proportion  constitutes  the  rule,  as  is  now  generally  supposed,  or,  a» 
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Berthollet  endeavored  to  establish,  the  exception.  This  is  now 
the  only  dispute.  It  is  no  derogation  from  the  interest  of  the 
doctrine  of  definite  proportions  to  say,  as  some  preceding  con- 
siderations compel  us  to  do,  that  the  decision  of  this  disputed 
point  is  not  of  the  importance  commonly  supposed.  The  doc 
trine  has  tended  to  simplify  the  general  problem  of  chemistry  ;  but 
it  must  not  be  supposed  that  the  solution  would  have  been  im- 
possible without  this  aid  : — it  would  have  been  simply  more  diffi- 
cult and  less  precise.  The  eminent  chemists  who  concurred  in 
establishing  the  doctrine  were  naturally  engrossed  by  that  labor  ; 
but  their  successors,  who  find  numerical  chemistry  constituted  to 
their  hand,  must  beware  of  losing  sight  in  it  of  the  true  scientific 
aim  of  chemistry.  They  must  not  linger  in  this  vestibule  of  the 
science,  to  the  neglect  of  the  direct  construction  of  Chemistry  itself 
— an  enterprise  scarcely  begun,  and  to  which  it  is  high  time  that 
attention  should  be  once  more  fully  directed. 

If  we  inquire,  as  we  must  do,  how  far  the  doctrine  of  definite 
proportions  is  irrevocably  established,  we  shall  bear  in  mind  that 
the  founders  of  numerical  chemistry  have  accomplished  that  chief 
part  which  depends  on  an  investigation  of  all  known  compounds, 
leaving  only  the  question  whether  the  doctrine  is  compatible  with 
certain  chemical  phenomena,  neglected  during  its  formation,  and 
remaining  to  be  since  referred  to  it. 

The  first  general  objection  relates  to  the  important  objection  jfdis. 
phenomenon  of  dissolution,  evidently  possible  in  an  in-  solution, 
finity  of  different  proportions.  It  must  be  acknowledged  that  the 
distinctions  between  the  state  of  dissolution  and  that  of  combina- 
tion, by  which  the  difficulty  has  been  met,  afford  little  satisfaction. 
In  my  opinion  the  only  effectual  reply  must  consist  in  the  extension 
of  the  principle  of  definite  proportions  to  the  phenomena  of  disso- 
lution ;  and,  difficult  as  it  may  be  to  do  it,  it  does  not  seem  to  me 
impossible.  The  way  is  by  the  use  of  an  hypothesis  already  pro- 
posed for  other  cases  in  which  it  might  appear  less  admissible.  All 
the  successive  degrees  of  concentration  of  the  liquid  must  be 
regarded  as  simple  mixtures  of  the  small  number  of  definite  disso- 
lutions which  shall  have  been  established,  either  between  them- 
selves or  with  the  dissolvent,  in  the  manner  of  habitual  mixtures  of 
water  with  alcohol,  with  sulphuric  acid,  etc.  In  any  case,  the 
positive  verification  of  this  hypothesis  must  be  extremely  delicate. 
Furthermore,  to  render  the  study  of  dissolutions  fully  rational,  in 
this  point  of  view,  it  is  necessary  to  combine  with  it  that  of  other 
analogous  chemical  phenomena,  relating  to  the  absorption  of  gases 
by  liquids  or  by  porous  solids.  All  these  different  modes  of  mole- 
cular union  are  often  energetic  enough  to  resist  influences  able  to» 
destroy  certain  combinations,  properly  so  called  :  why  should  they 
not  be,  like  them,  subject  to  the  rule  of  definite  proportions,  if  that 
rule  is  truly  a  fundamental  law  of  nature  ? 

The  next  case,  that  of  various  metallic  alloys,  is  very  of  mrtn)lic  w 
3?:tonsive,  though  more  particular.     The  difficulty  lies   -&v»- 


282  POSITIVE    PHILOSOPHY. 

in  the  question  whether  these  are  cases  of  combination  or  of  mix- 
ture. The  state  of  combination  has  been  taken  for  granted  in  the 
case  of  alloys  :  whereas  the  general  application  of  the  principle  of 
numerical  chemistry  requires  thai  they  should  be  mixtures:  while, 
again,  it  is  difficult  to  conceive  of  such  a  mixture  of  solids  as  could 
resist  perturbing  influences  which  would  a]. pear  to  be  necessarily 
destructive;  as  great  changes  of  temperature,  the  influence  of 
crystallization,  etc.  The  question  can  be  decided  only  by  a  series 
of  special  experiments,  devised  to  find  the  general  limits  of  the 
permanence  of  unquestionable  mixtures:  and  the  results  might  be 
extended  to  other  questions  of  numerical  chemistry,  as  of  certain 
oxydes,  on  which  explanations  have  been  hazarded  too  freely. 
When  a  true  chemical  theory  of  mixtures  is  established  on  a  proper 
l>asis  of  experiment,  and  we  leave  oil'  referring  to  an  hypothesis  of 
mixture  all  cases  in  which  combination  seems  susceptible  of  an 
indeterminate  proportion,  in  order  to  bring  them  under  the  law  of 
definite  proportions,  we  shall  gel  rid  of  a  formidable  objection  to 
the  principle  of  numerical  chemistry. 

ol  org  The  remaining  case  constitutes  the  greatest  obstacle 

of  all  in  the  way  of  the  generalization  of  the  law  of 
definite  proportions;  and  if  it  cannot  be  surmounted,  the  law  sinks 
to  the  rank  of  an  empirical  rule,  lit  for  nothing  more  than  facilita- 
ting a  certain  order  of  chemical  analyses.  ]  refer  to  the  class, 
anomalous  in  this  view,  of  substances  called  organic.  And  this  is 
the  effect,  in  fact,  of  the  declaration  of  the  chemists  of  our  time, 
that  organic  substances  do  not  come  under  the  principle  of  definite 
proportions.  It  amounts  to  saying  that  the  law  rules  all  the  ele- 
ments, except  oxygen,  hydrogen,  carbon,  and  azote.  The  division 
between  inorganic  and  organic  chemistry  is  merely  scholastic;  for 
all  chemistry  is.  by  its  nature,  homogeneous — that  is,  inorganic. 
And  thus,  if  we  admit  of  the  enormous  exception  of  the  numerical 
composition  of  so-called  organic  substances,  the  doctrine  of  definite 
proportions  is  overthrown  as  a  rational  theory.  As  it  evidently 
can  not  be  founded  on  any  à-priori  considerations,  it  is  only  by  a 
strict  generality  that  it  can  become  a  rational  theory. 
,   ..  ,         If  we  could  not  hold  at  once  the  grand  principle  of 

Application   of  .  .     °  I  J# 

the  principle  of  the  dualism  which  pervades  chemistry,  and  constitutes 
its  homogeneous  character,  and  the  doctrine  of  definite 
proportions,  I  should  not  hesitate  to  sacrifice  the  latter  :  for  it  is 
more  important  for  chemical  progress  to  grasp  the  great  principle 
of  systematic  dualism,  than  to  advance  our  investigations  by  the 
use  of  the  numerical  rule.  But  there  is  not,  in  fact,  any  incompat- 
ibility between  these  two  means  of  progress  ;  and  such  a  brief 
sketch  of  my  conception  on  this  subject  as  my  limits  allow  may 
show  how  the  doctrine  of  definite  proportions  can  be  duly  general- 
ized only  by  discarding  organic  chemistry  as  a  separate  body  of 
doctrine,  and  extending  the  principle  of  dualism  to  all  organic 
compounds. 

If  we  are  to  include  all  organic  compounds  under  one  uniform 
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system  of  chemistry,  properly  so  called,  we  must  refer  to  physi- 
ology, vegetable  and  animal,  the  study  of  the  numerous  secondary 
substances  which  owe  their  transient  and  variable  existence  to  the 
development  of  vital  phenomena,  and  which  have  no  scientific  inte- 
rest except  under  the  head  of  biology.  We  shall  see,  under  that 
head,  hereafter,  what  the  precise  classification  is  ;  and  all  that  we 
have  to  do  with  it  now  is  to  show  that  it  proceeds  from  the  funda- 
mental distinction  between  the  state  of  death  and  that  of  life.  The 
second,  and  most  extended  class  of  organic  substances  is  chiefly 
composed  of  mixtures  which,  as  such,  admit  of  all  imaginable  pro- 
portions, within  the  limits  of  vital  conditions.  As  for  the  substan- 
ces which  exhibit  real  combinations,  we  must  conceive  of  them  as 
subject  to  the  law  of  definite  proportions  ;  but  the  complexity,  and 
yet  more  the  instability  of  such  compounds  will  probably  for  ever 
forbid  their  being  successfully  studied  under  the  numerical  point  of 
view,  which  is  indeed  of  very  inferior  interest  in  biology.  Even 
after  this  clearing  of  the  field,  Ave  could  not  accomplish  the  desired 
generalization  if  we  had  not  taken  a  new  stand  with  regard  to  the 
ternary  and  quaternary  substances  contemplated  by  ordinary  chem- 
istry. The  rigorous  dualism  which  I  have  before,  and  in  a  higher 
view,  shown  to  be  necessary,  seems  to  supply,  naturally  and  finally, 
the  needs  of  the  doctrine  of  definite  proportions. 

As  long  as  chemists  persist  in  regarding  organic  combinations  as 
ternary  and  quaternary — that  is,  in  confounding  their  elementary 
with  an  immediate  analysis  ; — while  oxygen,  hydrogen,  carbon,  and 
azote,  are  regarded  as  immediately  united,  the  compounds  from  them 
which  must  be  recognised  as  distinct,  after  the  severest  sifting,  will 
be  enough  to  constitute  an  invincible  objection  to  the  principle  of  a 
numerical  chemistry.  But  if  they  become  binary  compounds  of  the 
second,  or  at  most  the  third  order,  whose  principles  are  formed  by 
the  direct  and  binary  combination  of  those  three  or  four  elements, 
we  find  ourselves  able  to  represent  all  the  actual  numerical  varie 
ties  established  by  an  elementary  analysis,  conceiving,  for  each 
degree  of  combination,  a  very  small  number  of  distinct  and  entirely 
definite  proportions.  In  the  ternary  case — appropriate  to  com- 
pounds of  a  vegetable  origin — their  three  elements  may  be  united 
in  three  kinds  of  binary  combinations.  Combining  these  again,  still 
employing  at  once  oxygen,  hydrogen,  and  carbon,  we  have  three 
principal  classes  of  compounds  of  the  second  order.  But  then, 
again,  each  term  of  the  new  compounds  really  corresponds  to  two 
distinct  substances;  and  thus,  while  admitting  only  one  proportion 
for  the  binary  composition  of  these  bodies,  we  have  already  pro- 
vided for  the  numerical  composition  of  twelve  substances  at  present 
called  ternary.  But,  further,  we  arc  compelled  to  suppose  at  least 
three  different  proportions  for  each  binary  combination  :  one  pro- 
ducing perfect  neutralization,  and  the  other  two  the  extreme  Limits 
of  tln>  reciprocal  saturation  :  and  chemical  analogies  indicate  a 
much  larger  number  of  compounds.  Putting  those  aside,  we  have 
thirty-six  compounds,  without   going   beyond   the   second  order,  by 
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the  known  combination  of  three  elements  on  the  principle  of  dual 
ism.  We  are  also  entitled  now  to  conceive  of  a  third  possible 
combination  between  oxygen  and  carbon,  or  between  carbon  and 
hydrogen,  etc.,  which  already  furnish  two,  after  being  long  sup- 
posed to  admit  of  only  one.  Hence,  and  in  view  of  all  these  con- 
siderations, we  may  be  assured  that  by  dualism  we  might  completely 
and  naturally  subject  to  the  law  of  definite  proportions  eighty-one 
compounds  of  the  second  order,  formed  from  oxygen,  hydrogen,  and 
carbon  ;  and  this  would  unquestionably  more  than  suffice  to  repre- 
sent the  elementary  analysis  of  all  distinct  substances  in  the  range 
of  vegetable  chemistry. 

Passing  on  to  the  quaternary  case,  characterizing  what  is  called 
Animal  Chemistry, — it  seems  as  if  the  principal  class  of  compounds 
of  the  second  order  must  be  more  numerous  than  in  the  ternary 
case  :  but  the  indispensable  condition  of  employing  all  the  four  ele- 
ments at  once  restricts  the  classes  to  three.  But  when  we  examine 
the  terms  of  the  secondary  compounds,  we  find  that  while  two  rep 
resent  only  one  compound  each,  a  third  represents  five.  Thus,  the 
three  pairs  of  compounds  yield  fourteen  of  one  proportion,  and 
forty-two  of  the  three  proportions  indicated  in  the  last  case.  But 
applying,  at  each  degree,  the  rational  rule  of  a  triple  binary  com- 
bination, without  stopping  at  the  inevitable  gaps  of  our  existing 
chemistry,  we  find  ourselves  in  possession  of  ninety-nine  compounds 
of  the  second  order,  now  regarded  as  quaternary.  This  is  probably 
a  larger  number  than  a  rational  analysis  of  animal  substances  will 
be  found  to  require.  More  ver,  as  animal  substances  have  under- 
gone a  greater  degree  of  vital  elaboration  than  vegetable  matters, 
it  would  be  philosophical  to  admit,  with  respect  to  them,  the  possi- 
bility of  a  higher  order  of  composition,  such  as  physiological  com- 
binations must  eminently  tend  to  realize.  On  such  an  hypothesis, 
without  going  beyond  the  third  order,  we  might  obtain  ten  thousand 
perfectly  distinct  compounds  from  these  four  elements,  all  formed 
by  an  invariable  dualism,  and  strictly  subject  to  the  law  of  definite 
proportions.  It  is  true,  nature  would  not  permit  the  realization  of 
more  than  a  small  part  of  these  speculative  combinations  ;  but  I 
have  pursued  the  consequences  of  my  conception  to  this  extreme 
ideal  limit,  to  show  how  abundant  are  the  rational  resources  sup- 
plied by  this  new  theory  for  the  generalization  of  the  laws  of  nu- 
merical chemistry.  If  this  view  is  not  followed  up,  or  some  equiv- 
alent one  proposed,  it  is  evident  that  we  must  give  up  the  doctrine 
of  definite  proportions  as  a  law  of  natural  philosophy,  and  return  to 
Berthollet's  theory,  merely  enlarging  the  cases  of  fixed  proportions 
which  he  admitted.  In  the  present  state  of  the  question  there  is 
no  other  choice.  But  my  theory  having  been,  not  instituted  for 
this  destination,  but  naturally  arrived  at  by  another  way,  and  with 
higher  views,  and  proceeding  from  established  principles,  to  meet 
the  needs  of  chemical  philosophy,  seems  to  me  to  be  presumptively 
entitled  to  a  future,  and  perhaps  speedy  realization. 

This  account  of  the  present  aspects  of  the  doctrine  of  definite 
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proportions  will  enable  any  one  to  judge  of  its  real  progress  from 
its  institution  to  this  day  ;  of  the  conditions  which  must  be  fulfilled 
before  its  principle  can  be  converted  into  a  great  law  of  nature  ; 
and  of  the  rational  course  which  alone  can  lead  to  such  a  final  con- 
stitution of  numerical  chemistry. 


CHAPTER  IV. 

THE  ELECTRO-CHEMICAL  THEORY. 


From  the  beginning  of  modern  chemistry,  the  chemi- 
cal  influence  of  electricity  manifested  itself  unequiv-  trfcity  to  chem. 
ocally  in  many  important  phenomena,  and,  above  all,  "try' 
in  the  grand  experiment  of  the  recomposition  of  water  by  the 
direct  combination  of  oxygen  with  hydrogen,  effected  by  the 
aid  of  the  electric  spark.  But  the  special  attention  of  chemists 
was  not  strongly  drawn  toward  this  agency  till  Volta's  immor- 
tal discovery  disclosed  its  principal  energy,  in  rendering  the 
electric  action  at  once  more  complete,  more  profound,  and  more 
continuous.  Since  that  time,  various  series  of  general  phenomena 
have  taught  us  that  electricity  is  a  chemical  agent  more  universal 
and  irresistible  than  heat  itself,  both  for  decomposition  and  combi- 
nation. The  danger  now  is  of  exaggerating  the  relation  it  bears 
to  the  general  system  of  chemical  science.  Though  chemistry  is 
united  to  physics  by  this  agency  more  than  by  any  other,  it  must 
yet  be  remembered  that  the  two  sciences  are  distinct,  and  that 
there  should  be  no  no  confounding  of  chemical  with  electrical  prop- 
erties. In  order  to  ascertain  with  precision  what  are  the  relations 
of  chemistry  with  electrology,  we  must  briefly  review  the  gradation 
of  ideas  which  have  led  up  to  the  present  electro-chemical  theory, 
as  systemized  by  Berzelius. 

The  first  important  chemical  effect  of  the  Voltaic  in-  Hi8t  of  the 
ilucnce  was  the  decomposition  of  water,  established  by  <-•««;. 
Nicholson  in  1801.  It  was  a  necessary  result  of  exam-  Nicholson's  dis- 
ination  into  the  action  of  the  pile,  without  any  chemical 
intention.  It  confirmed  a  truth  before  well  known  :  but  it  had  a 
high  chemical  value,  as  revealing  the  chemical  energy  of  the  instru- 
ment ;  and  it  thus  constituted  the  starting-point  of  electro-chemical 
research.  We  may  even  refer  to  this  origin  the  first  attempts  at 
founding  a  general  theory  of  electro-chemical  phenomena  ;  for  tho 
conception  offered  by  Grothuss,  to  explain  Nicholson's  observation 
by  the  electric  polarity  of  molecules,  contains  the  germ  of  all  the 
essential  ideas  which  have  expanded,  according  to  the  requisitions 
of  the  phenomena,  into  the  present  electro-chemical  theory. 

The  analytical  power  of  the  Voltaic  pile  having  been  once  discov- 
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ered,  it  was  natural  for  the  chemists  to  apply  the  new  agent  to  the 
decomposition  of  substances  which  had  hitherto  resisted  all  known 
means.  The  first  scries  of  attempts  produced,  after  a  few  years, 
Davy'e disco*.  tne  brilliant  discovery  l>y  the  illustrious  Davy,  of  the 
analysis  of  the  alkalies,  properly  so  called,  and  the 
earths.  Lavoisier's  theory,  which  showed  that  every  salifiable  hase 
mast  ho  a  result  of  the  combination  of  oxygeo  with  some  metal, 
had  foreshown  this  analysis  :  hut  no  chemical  means  had  sufficed 
t  i  effect  it.  It  was  believed  in.  in  spite  of  Berthollet's  discovery 
of  the  tin-1  composition  of  ammonia:  and  the  brilliant  result  ob- 
tained by  Davy  was  an  easy  consequence  of  a  discovery  completely 
prepared  for.  M.  (îav-Lussac  soon  followed,  with  a  more  dilficuh 
but  less  striking  achievement — the  confirmation,  by  a  purely  chem 
ical  process,  of  the  electrical  analysis  of  potash. 

Nicholson's  observation  having  originated  electro-chemistry,  and 
Paw's  given  it  a  great  impulse,  the  next  step  was  to  investigate 
the  chemical  influence  of  electricity,  in  a  scientific  view.      This  was 

effectually,  though  indirectly,  determined  by  Davy's  great  feat  ;  for 
by  it  chemistry  was  proved  to  have  achieved  the  most  important, 
and  hitherto  inaccessible  analyses:  and.  in  fact, the  science  has  not 
since  made  any  essentia]  acquisition.  Electro-chemical  action  was 
presently  ami  permanently  subjected  to  direct  and  regular  study: 

and  it  was  irrevocably  constituted  a  fundamental  part  of  chemical 
,ir(,,  B,8  ex.  science  when  Berzelius  accomplished  his  series  of  inves- 
tigations on  the  Voltaic  decomposition  of  all  the  salts, 
and  then  of  the  principal  oxydes  and  acids.  It  was  in  consequence 
of  these  researches  that  the  habitual  consideration  of  electric  prop- 
erties has  assumed  a  growing  importance  in  the  chemical  study  of 
all  substances,  which  are  now  scientifically  divided  into  the  classes 
of  electro-negatives  and  electro-positives.  It  was  thus  the  privilege 
of  Berzelius  to  be  the  first  to  conceive  of  the  electro-chemical  the- 
ory under  an  entirely  systematic  form. 

synthetical  Pro-  0ne  condition  remained  to  be  fulfilled,  to  give  its 
due  scientific  character  to  this  new  branch  of  chemistry. 
The  Yoltaic  action  had  thus  far  been  regarded  only  analytically  : — 
it  must  be  regarded  synthetically  also.  This  was  clone  by  the  la- 
bors of  Becquerel,  who  fully  established  the  synthetical  influence  of 
electricity,  fitly  applied  ;  and  who,  moreover,  employed  it  in  effect 
ing  new  and  valuable  combinations,  hitherto  impracticable.  From 
this  procedure  arose  the  necessity  of  modifying  the  method  of  ex- 
perimentation. The  apparatus  which  was  powerful  enough  to  de- 
compose was  much  too  powerful  to  combine,  because  it  would 
probably  decompose  the  immediate  principles  which  were  intended 
to  be  combined  ;  and  thence  arose  the  method  of  employing  the 
protracted  action  of  very  feeble  electric  powers, — every  advantage 
being  given  to  the  disposition  of  the  substances  to  be  acted  upon. 
M.  Becquerel  did  this  very  successfully  by  operating 
ecquerei  5.  ^.^  ^  single  Voltaic  element,  and  seizing  each  substance 
in  the  state  called  nascent,  which  is  agreed  upon  as  most  favor 
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able  to  combination.  This  change  of  procedure  is  the  distinctive 
honor  of  M.  Becquerel.  He  not  only  determined  direct  combina- 
tions, not  before  obtainable,  but  exhibited  in  others,  which  were 
0  (tamable,  the  remarkable  property  of  clearly  manifesting  their  ge- 
ometrical structure,  through  the  slowness  and  regularity  of  their 
gradual  formation  ; — a  character  especially  marked  in  the  case  of 
certain  metallic  sulphurets,  some  oxydes,  and  several  salts.  It 
does  not  lie  within  our  province  to  point  out  the  results  of  this 
method  in  regard  to  the  natural  history  of  the  globe,  in  explaining 
a  great  number  of  mineral  origins,  when  the  time  for  such  concrete 
questions  shall  have  arrived.  It  is  more  in  our  way  to  observe  the 
importance  of  these  labors  in  bringing  up  chemical  synthesis  to 
something  like  harmony  with  the  progress  of  analysis, — favored  as 
the  latter  pursuit  had  been  by  the  ease  with  which  we  destroy, 
in  comparison  with  the  difficulty  with  which  we  recreate.  Once 
more,  these  researches  of  M.  Becquerel  have  completed  the  general 
constitution  of  electro-chemistry,  which,  being  henceforth  at  once 
synthetical  and  analytical,  can  only  expand  in  one  of  these  two 
directions,  however  great  the  improvements  remaining  to  be  at- 
tained. 

Such  has  been  the  filiation  of  electro-chemical  discoveries,  since 
the  beginning  of  our  century.  A  little  attention  to  the  great 
phenomenon  which  was  the  original  subject  of  the  electro-chemical 
theory  will  show  how  this  study  has  gradually  led  to  a  new  funda- 
mental conception  for  the  whole  of  Chemistry. 

It  has  been  said,  through  all  periods  of  chemical  re-  Stulv  ot 
search,  that  the  study  of  Combustion  must  be  the  cen 
tral  point  of  the  science.  So  it  was  thought  in  the  ancient  theologi- 
cal period  of  the  science  ;  and  also  in  the  more  recent  metaphysical 
stage,  when  combustibility  was  called  phlogiston,  and  regarded  as 
an  intangible  materialized  entity  :  and  the  advent  of  the  positive 
period  of  chemistry  was  marked  by  the  establishment  of  Lavoisier's 
new  theory  of  combustion.  In  our  day  it  is  the  recognised  neces- 
sity of  modifying  this  theory  that  has  especially  led  to  the  electric 
conception  of  chemical  phenomena. 

The  pneumatic  theory  of  combustion  of  Lavoisier  Lavoi8ier.e  t:c. 
had  two  entirely  different  objects  in  view  ;  objects  which  «r- 
are  too  commonly  confounded,  but  which  we  must  be  careful  to 
keep  apart.  First,  the  analysis  of  the  general  phenomenon  of  com- 
bustion :  and,  secondly,  the  explanation  of  the  effects  of  heat  and 
light,  "tf  hich  is,  in  the  eyes  of  the  vulgar,  the  more  important  of  the 
two.  Both  were  treated  in  the  most  admirable  manner  possible  in 
the  existing  state  of  knowledge  ;  and  in  the  characteristics  of  posi- 
tivity  and  rationality  Lavoisier's  theory  has  not  since  been  sur- 
passed. All  combustion,  abrupt  or  gradual,  was  regarded  as  con- 
sisting in  the  combination  of  the  combustible  body  with  oxygen, 
whence, when  the  bodywas  simple,  must  result  an  oxyde,  generally 
susceptible  of  becoming  the  basis  of  a  salt,  and,  it'  the  oxygen  was 
preponderant,  a  true  acid,  the  principle  of  a  certain   kind  iA'  salts. 


com- 
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As  for  the  disengagement  of  heat  and  light,  it  was  attributed,  in  a 
general  way,  to  the  condensation  of  the  oxygen,  and  in  an  accessory- 
way,  to  that  of  the  combustible  body,  in  this  combination. 

The  first  part  of  this  anti-phlogistic  theory  has  a 
much  more  philosophical  character  than  the  second.  It 
was  eminently  rational  to  analyze  the  phenomenon  of  combustion, 
so  as  to  seize  whatever  was  common  to  all  cases.  The  conclusions 
drawn  might  be  too  general  ;  and  were  afterward  proved  to  be  so; 
but  whatever  would  stand  the  test  of  time  must  form  a  body  of  in- 
destructible truth,  constituting  an  essential  part  of  chemical  science 
through  all  future  revolutions.  The  case  is  different  with  the  ex- 
planation of  heat  and  light.  The  question  is  not,  like  the  first,  of 
a  chemical,  but  a  physical  nature  ;  and,  whatever  may  be  its  final 
solution,  it  can  not  affect  chemical  conceptions.  It  would  have 
been  wiser  to  abstain  from  offering  any  general  explanation  of  the 
effects  of  heat  and  light  through  such  a  supposition  as  that  of  a 
condensation,  which  does  not  necessarily  take  place,  and  which  is,  in 
fact,  found  to  be  often  absent.  Lavoisier  hoped  to  attach  the  ther- 
mological  effect  to  the  great  law  discovered  by  Black,  of  the  dis- 
engagement  of  heat  proper  to  the  passage  of  any  body  from  one 
state  to  another  more  dense;  but  such  a  connection  could  not  be 
established  on  the  ground  of  phenomena  not  invariably  present,  or 
indisputably  manifested.  However,  it  would  be  too  much  to  expect 
a  perfect  scientific  reserve  in  discoverers  who  bring  out  the  scien- 
tific truths  from  a  region  of  metaphysical  phantasies.  It  is  from 
their  followers  that  we  have  a  right  to  demand  it  ;  and  we  are 
compelled  to  charge  upon  the  chemists  who  have  been  eager  to  sub- 
stitute the  electro-chemical  theory  for  the  anti-phlogistic  theory, 
properly  so  called,  a  want  of  care  in  constructing  explanations  anal- 
ogous to  those  which  are  dismissed  as  insufficient.  To  justify  this 
charge,  we  must  review  the  proofs  of  the  imperfection  of  Lavoi- 
sier's theory, — still  regarding  it  under  the  two  divisions  just  ex- 
hibited. 

lerhoiiftsiimi-  Berthollet  saw  presently  that  Lavoisier's  method  of 
t:itiun  analysis  of  combustion  must  be  modified.     One  of  the 

chief  consequences  of  this  analysis  was  that  every  acid  and  every 
salifiable  base  must  be  a  result  of  combustion  ;  that  is,  of  the  com- 
bination of  any  element  with  oxygen  ;  whereas,  Berthollet  dis- 
covered that  one  of  the  most  marked  of  the  alkalies,  ammonia,  is 
formed  of  hydrogen  and  azote  alone,  without  any  oxygen  ;  and 
soon  after,  he  proved  that  sulphuretted  hydrogen  gas,  in  which  also 
there  is  no  oxygen,  nevertheless  presents  all  the  essential  properties 
of  real  acid.  These  facts  have  since  been  confirmed  in  every  pos- 
sible way,  and  especially  by  the  elecric  method  ;  and  the  exceptions, 
both  as  to  alkalies  and  acids,  have  become  so  multiplied,  that  the 
investigation  and  comparison  of  them  have  given  that  high  char- 
acter of  generality  to  the  study  of  alkalies  and  acids  which  belongs 
to  it  in  our  time. 

Moreover,  the  primitive  theory  of  combustion  has  been  gradually 
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modified  by  the  discovery  that  a  rapid  disengagement  of  heat  and 
light  is  not  always  an  indication  of  a  combination  with  oxygen. 
Chlorine,  sulphur,  and  several  other  bodies,  even  non-elementary, 
have  been  found  to  occasion  true  combustion.  And  again,  the 
phenomenon  of  fire  is  no  longer  attributed  exclusively  to  any  spe- 
cial combination,  but,  in  general,  to  all  chemical  action  at  once  very 
intense  and  vivid. 

It  does  not  follow  that  because  Lavoisier's  discoveries  have 
parted  with  some  of  their  character  of  generality,  they  have  lost 
any  of  their  direct  value  :  and  such  alteration  of  views  as  there  is 
relates  chiefly  to  artificial  phenomena,  while  the  natural  facts 
remain  securely  established.  Thus,  though  there  are  acids  and 
alkalies  without  oxygen,  it  is  unquestionable  that  the  greater  num- 
ber of  them,  and  especially  the  most  powerful,  are  oxygenated  : 
and  again,  if  oxygen  be  not  indispensable  to  combustion,  it  remains 
the  chief  agent,  and  especially  in  natural  combustions.  In  natural 
history,  the  theory  is  applicable,  almost  without  reserve,  though  it 
is  insufficient  for  the  severe  conditions  of  abstract  science.  If  the 
universal  sovereignty  of  oxygen  has  been  overthrown,  it  will  yet 
be  for  ever  the  chief  element  of  the  whole  chemical  system. 

As  for  the  second  aspect  of  the  discovery, — the  ex- 
planation of  fire, — it  was  destroyed  by  the  first  direct 
examination  of  it.  No  new  facts  were  required  for  its  overthrow, 
but  merely  a  more  scientific  appreciation  of  common  phenomena. 
It  will  not  even  serve  naturalists  for  their  concrete  purposes  in  any 
degree,  having  never  really  explained  the  most  ordinary  effects. 
The  required  condensation  is  found  to  be  only  occasionally  present, 
and  often  absent  in  the  most  important  cases  ;  so  that  if  it  were 
not  for  the  connection  of  this  aspect  of  the  theory  with  a  sounder 
one,  it  would  be  inconceivable  how  it  could  have  held  its  ground 
up  to  a  recent  period, — busy  as  the  chemists  were  with  other  the- 
oretical speculations.  After  finding  that  in  cases  where  condensa- 
tion was  supposed,  expansion  exists  instead  ;  and  that  where  we 
find  vivid  combustion,  there  should,  by  the  theory,  be  a  great  cool- 
ing, we  are  brought  to  the  reflection  that  if  the  fire  on  our  hearths 
was  not  a  matter  of  daily  fact  to  us,  its  existence  must  become 
doubtful,  or  be  disbelieved,  through  those  very  explanations  by 
which  the  phenomenon  has  been  proposed  to  be  established.  To 
my  mind,  this  is  a  clear  indication  that  the  chemical  production  of 
fire  does  not  admit,  in  a  general  way,  of  any  rational  explanation. 
Otherwise  it  appears  incomprehensible  that  men  of  such  genius  and 
such  science,  at  a  time  so  near  our  own,  should  have  been  so  delu- 
ded. The  electric  fire,  now  proposed  for  an  explanation,  must  have 
been  sufficiently  known  to  Lavoisier,  Cavendish,  Berthollet,  and 
others,  to  have  served  as  a  basis  to  their  theory,  if  its  preponder- 
ance over  the  merits  of  their  hypothesis  had  been  so  great  as  is 
now  commonly  supposed.  This  consideration  however,  striking  as 
it  may  be,  is  no  disoensation  from  the  duty  of  examining  the  eleetro- 

19 
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chemical  conception,  for  which  we  have  been  prepared  by  this  short 
account  of  its  antecedents. 

According:  to  this  theory,  the  fire  produced  in  the  greater  number 
of  strong  chemical  reactions  must  be  attributed  to  a  real  electric 
discharge  which  takes  place  at  the  moment  of  combination  (by  the 
mutual  neutralization,  more  or  less  complete,  of  the  opposite  elec- 
tric conditions)  of  the  two  substances  under  consideration, — one 
of  which  must  be  electro-positive,  and  the  other  electro-negative. 
There  is  every  reason  to  fear,  however,  that  when  this  theory  has 
been  effectually  examined,  it  will  be  found  as  defective  in  rational- 
ity as  its  predecessor.  If  electric  effects  are  concerned  in  all  chem- 
ical phenomena,  as  seems  to  be  now  agreed  upon  by  most  chem- 
ists and  physicists,  they  must  oftener  be  supposed  than  found:  and 
the  electric  symptoms  are  most,  impossible  to  detect  in  precisely 
those  chemical  phenomena  which  have  been  most  relied  on  for  over- 
throwing the  old  theory.  And  in  the  cases  in  which  electrization 
is  evident,  its  chemical  influence  is  so  equivocal  that  some  regard  it 
as  the  cause,  and  others  as  the  effect,  of  the  combination.  The 
explanation  is  not  yet  positively  established  for  any  phenomenon 
that  has  been  duly  analyzed:  while  its  vague  nature  leaves  room 
for  fear  that  it  will  not  be  so  radically  or  so  speedily  destroyed  as 
its  predecessor.  It  could  be  plainly  shown  whether  the  requisite 
condensation  did  or  did  not  exist  ;  but  there  is  always  a  resource, 
in  the  more  recent  case,  in  the  faint  or  fugitive  character  of  the 
electric  condition,  which  defies  our  means  of  positive  exploration, — 
qualities  which  are  far  from  being  a  ground  of  recommendation  of  a 
theory  which  is  to  account  for  very  striking  and  intense  effects.  I 
do  not  desire  to  say  that  the  disengagement  of  light  and  heat  can 
never  have  an  electric  origin,  any  more  than  that  it  can  never  pro- 
ceed from  the  condensation  proposed  :  but  I  think  an  impartial 
observation  would  decide,  that  in  most  cases  of  combustion  there  is 
neither  condensation  nor  electrization.  My  own  view  is  that  these 
vain  attempts  to  explain  the  chemical  production  of  fire  proceed 
from  the  lingering  metaphysical  tendency  to  penetrate  into  the 
nature  and  mode  of  being  of  phenomena  :  and  that  chemical  action 
is  one  of  the  various  primitive  sources  of  heat  and  light,  which  can 
not,  from  their  nature,  usually  admit  of  any  positive  explanation  ; 
that  is,  of  being  referred,  in  this  relation,  to  any  other  fundamental 
influence. 

If  our  chemical  science  were  more  advanced  than  it  is,  we  should 
not  have  to  point  out  that  the  consideration  of  fire,  which,  however 
important,  is  only  a  physical  accessory  of  chemical  phenomena,  can 
not  afford  a  rational  ground  for  a  radical  change  in  our  conceptions 
Difficulties  of  the  °f  chemical  action.  When  our  predecessors  regarded 
theory.  heat  as  the  chief  physical  agent  in  composition  and 

decomposition,  they  did  not  pervert  such  a  consideration  to  the 
point  of  assimilating  chemical  to  thermological  effects.  We  are 
less  cautious  at  the  present  day  :  we  confound  the  auxiliary,  or  the 
general   physical  agent  of  the  phenomenon,  with  the  phenomenon 
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itself,  and  pervert  chemistry  by  confounding  it  with  electrology.  by 
irrationally  assimilating  chemical  to  electrical  properties,  as  is  seen 
especially  in  the  theory  of  M.  Berzelius.  How  can  there  be  any 
scientific  comparison  between  the  tendency  of  two  bodies  to  a  me- 
chanical adhesion  after  a  certain  mode  of  electrization,  and  the 
disposition  to  unite  all  their  molecules,  external  and  internal,  by 
a  true  chemical  action  ?  M.  Berzelius  has  frankly  declared  that 
cohesion,  properly  so  called,  admits  of  no  electric  explanation. 
Nothing  is  gained  toward  explaining  the  molecular  connection, 
indissoluble  by  any  mechanical  force,  in  contrast  with  the  magnetic 
union  so  easily  overcome,  by  talking  of  Voltaic  elements  with  their 
positive  or  negative  pole,  and  their  connection  by  the  electric  an- 
tagonism of  the  opposite  poles.  Such  inventions  give  no  idea 
whatever  of  molecular  cohesion.  Nor  is  affinity,  or  the  tendency 
to  combination,  any  better  explained  by  the  electro-chemical  theory. 
Electrical  phenomena,  in  physics,  are  eminently  general,  offering 
only  differences  of  intensity  in  different  bodies  ;  whereas,  chemical 
phenomena  are  essentially  special  or  elective  :  and  therefore  every 
attempt  to  make  chemistry,  as  a  whole,  enter  into  any  branch  of 
physics,  is  thoroughly  anti-scientific.  This  would  be  enough  :  but 
we  see,  besides,  that  the  smallest  changes  in  the  mode  of  electriza- 
tion reverse  the  electric  antagonism,  and  destroy  the  proposed 
electrical  order  of  elementary  bodies  :  we  find  ourselves  unable  to 
deduce  the  new  electric  properties  which  the  theory  bids  us  look 
for  in  the  compounds  of  different  orders  ;  we  do  not  know  by  what 
laws  they  derive  their  positive  or  negative  character  from  the  elec- 
tric condition  of  each  of  the  two  elements  ;  nor  are  we  able  to 
approach  the  great  end  of  chemical  science, — the  prevision  of  the 
qualities  of  compounds  by  those  of  their  constituent  elements. 
Morever,  in  any  case,  the  great  body  of  chemical  phenomena  op- 
poses insurmountable  obstacles  ;  as  when  oxygen,  the  most  negative 
element,  when  entering  largely  into  certain  oxydes,  finds  them 
positive  toward  certain  acids,  into  which  it  enters  much  more 
sparingly, — the  radicals  of  the  first  being  often  as  negative  as  those 
of  the  last.  According  to  M.  Berzelius's  own  frank  declaration, 
organic  compounds  cast  insuperable  difficulties  in  the  way  of  his 
arrangement  of  electric  relations  ;  and  he  alleges  the  transience 
of  the  combinations  in  that  class  of  cases  as  an  explanation  of  the 
anomaly  :  but  chemical  science  would  be  impossible  if  compounds 
were  not  throughout  considered  stable  till  causes  of  decomposition 
arise  :  and  if  organic  compounds  are  guarded  from  these,  they 
remain  chemically  stable,  like  inorganic  substances.  The  funda- 
mental obstacle  of  the  whole  case — the  identity  of  the  elements,  in 
opposition  to  the  electric  variety — can  not,  by  any  means  whatever, 
be  got  over. 

Leaving  all  these  difficulties  on  one  side,  we  learn  nothing  about 
chemical  phenomena  by  likening  them  to  electric  action,  for  we 
establish  thus  no  harmony  between  the  pretended  causes  and  the 
real   effects.     Every  attempt  seems   to  prove  simply  the  auxiliary 
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influence  of  electricity  on  chemical  effects, — acting  as  heat  does,  only 
with  a  differct  intensity.     In  fact,  there  are  scarcely  any  electro- 
chemical combinations  which  can  not  be  effected  by  ordinary  chcm 
ical  processes,  without  any  electric  indications  ;  and  the  few  excep- 
tional  cases  still  existing  may,  by  analogy,  be  expected  to  be 
brought  under  the   rule.     If,  in   the  face  of  all  this,  we  were  to 
persist  in  investing  the  electrical  influence  with  the  specific  and 
molecular  attributes  of  chemistry,  we  should  merely  be  restoring 
the  old  entity  of  affinity ^  decked  out  with  some  hypothetical  mate- 
rial attributes,  which  would  be  far  from  rendering  it  more  positive  : 
and  such  a  procedure  would  be  as  hurtful  to  physics  as  to  chemistry, 
by  infusing  new  vagueness  into  our  notions  of  electricity,  which  are 
at  present  far  from  being  sufficiently  distinct.     And  then  might  fol- 
low, as  likely  as  not,  the  founding  on  elec.rology,  not  only  the 
whole  of  chemistry,  but  the  theories  of  heat,  of  weight,  and  proba- 
bly, as  a  consequence,  that  of  celestial  mechanics.     And  then,  if 
we  added  to  this  heterogeneous  assemblage  a  confounding  of  the 
supposed  nervous  fluid  with  the  pretended  electric  fluid,  we  should 
have    attained  to  the  show  of  a  universal  system,  devoid  of  all 
scientific  use,  which  would  fall   to  pieces  as  soon  as  tested  by  real 
study,  parting  off  into  categories  of  independent  doctrine,  and  en- 
cumbering natural  philosophy  with  insoluble  questions,  which  must 
be  discarded,  to  enable  na  t<>  begin  afresh. 

Thus,  to  sum  up,  the  great  chemical  influence  of  electricity,  like 
that  of  weight,  and  yet  more  of  heat,  is  unquestionable  ;  and  I  have 
endeavored  to  exhibit  the  high  importance  of  electro-chemistry  to 
the  improvement  of  chemical  science,  of  which  it  is  one  of  the 
essential  elements.  But  I  must,  once  for  all,  reject  the  conception 
through  which  it  has  been  attempted  to  transform  all  chemical  into 
electrical  phenomena.  In  a  philosophical  point  of  view,  Lavoisier's 
theory  appears  to  me,  notwithstanding  its  serious  imperfections, 
very  superior  as  a  scientific  composition  to  that  to  which  it  has 
given  place.  It  related  directly  to  the  aim  of  chemical  science, — 
the  establishment  of  general  laws  of  composition  and  decompo- 
sition ;  whereas  the  newer  theory  draws  attention  away  from  it,  in  a 
vain  inquiry  into  the  intimate  nature  of  chemical  phenomena.  Thus 
the  anti-phlogistic  conception  has  suggested  numerous  and  impor- 
tant chemical  discoveries,  while  it  is  very  doubtful  whether  as  much 
will  ever  be  said  for  the  electric  theory.  In  an  indirect  way,  how- 
its  potion  and  ever,  it  may  operate  favorably  for  chemical  science,  by 
powers.  its  binary  antagonism  suggesting  the  extension  of  dual- 

ism among  compounds  which  are  as  yet  supposed  to  be  more  than 
binary.  Berzelius  appears  to  have  felt  this  connection  ;  and  he 
would  probably  have  erected  dualism  into  a  fundamental  principle, 
but  for  his  subjection  to  the  old  division  of  chemistry  into  organic 
and  inorganic.  Others,  who  are  free  from  this  entanglement,  may 
be  prepared  by  the  electro-chemical  theory  for  general  dualism  : 
though  it  is  not,  in  principle,  desirable  to  recur  to  faulty  means  to 
attain  good   results  in  an  indirect  way.     In  another  view,  this  the- 
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Dry  may  be  useful, — in  fixing  the  attention  of  chemists  on  the  influ- 
ence of  time  in  the  production  of  chemical  effects  ;  an  influence 
remarkably  manifested  by  many  phenomena,  but  not,  as  yet,  directly 
analyzed.  Not  only  does  time  naturally  increase  the  mass  of  the 
products  of  chemical  reaction  ;  it  also  causes  formations  which 
would  not  otherwise  exist.  The  chemical  theory  of  time  is  at  pres- 
ent a  blank  in  science  ;  and  the  phenomena  of  electro-chemistry 
seem  likely  to  enlighten  us  on  this  head, — so  all-important  in  its 
connection  with  chemical  geology,  while  constituting  an  indispensa- 
ble element  in  the  conceptions  of  abstract  chemistry. 

To  complete  our  survey  of  the  philosophy  of  Chemistry,  we  must 
turn  to  some  considerations  already  suggested,  on  the  subject  of 
what  is  commonly  called  Organic  Chemistry. 


CHAPTER   Y. 

ORGANIC    CHEMISTRY. 


Organic  Chemistry  comprehends,  it  can  not  be  denied,  two  kinds 
of  researches,  chemical  and  physiological,  which  are  perfectly  dis- 
tinct. For  instance,  the  study  of  organic  acids,  and  especially  the 
vegetable  acids,  and  alcohol,  ethers,  etc.,  has  a  char-  (  OIlusionotnvo 
acter  as  purely  chemical  as  that  of  any  inorganic  sub-  kii"]*  of  in.  r. 
stances  whatever  ;  and,  on  the  other  hand,  there  is  no  doubt  of  the 
biological  character  of  inquiries  into  the  composition  of  sap  or 
blood,  and  of  the  analysis  of  the  products  of  respiration,  and  many 
other  matters  included  in  organic  chemistry.  The  confusion  of  the 
two  orders  is  prejudicial  to  both  sciences,  and  especially  to  physi- 
ology. The  division  of  Chemistry  conceals  or  violates  essential 
analogies,  and  hinders  the  extension  of  dualism  into  the  organic 
region,  where  it  is  seldom  found,  though,  as  I  have  shown,  it  is 
optional,  in  fact,  throughout  the  whole  range  of  chemistry  ;  and 
thus  the  arbitrary  arrangement  is  the  chief  obstacle  in  the  way  of 
the  entire  generalization  of  the  doctrine  of  definite  proportions. 
And  whenever  a  true  chemical  theory  shall  fitly  replace  the  anti- 
phlogistic conception,  it  must  necessarily  comprehend  all  organic, 
as  well  as  inorganic  compounds.  The  most  philosophical  chemists 
are  tending  more  and  more  to  a  recognition  of  the  identity  of  the 
two  departments  ;  and  there  can  be  no  doubt  that  the  establishment 
of  that  identity  will  be  an  immediate  consequence  of  a  rational 
classification  of  chemical  knowledge. 

The  confusion  is  more  mischievous,  but  less  felt  by  chemists, 
under  the  other  view — the  comprehension  of  biological  phenomena 
among  those  of  organic  chemistry.  The  confusion  arose  from  the 
need  of  chemical  researches  in  very  many  physiological  questions; 
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and  these  chemical  researches,  being  usually  extensive  and  difficult, 
were  out  of  the  range  of  the  physiologists,  and  were  taken  posses- 
sion of  by  the  chemists,  who  annexed,  them  to  their  own  domain. 
Both  classes  were  to  blame  for  the  vicious  arrangement,  and  both 
must  amend  their  scientific  habits  before  a  division  can  be  effected 
in  entire  conformity  to  natural  analogies.  The  physiologists  have 
the  most  difficult  task  before  them,  having  to  qualify  themselves  for 
inquiries  from  which  thé  chemists  have  only  to  abstain. 

It  is  scarcely  possible  to  characterize  or  to  circumscribe  the 
physiological  part  of  organic  chemistry,  formed  as  it  is  by  succes- 
sive encroachments.  It  comprehends  the  chemical  analysis  of  all 
the  anatomical  elements,  solid  or  fluid,  and  that  of  the  products  of 
the  organism  :  and  if  its  usurpations  remained  unchecked,  it  would 
soon  include  the  phenomena  of  what  Bichat  called  the  organic  life: 
that  is,  the  functions  of  nutrition  and  secretion,  the  only  ones  com- 
mon to  all  living  bodies,  and  in  which  the  chemical  point  of  view 
might  well  appear  the  natural  one.  In  such  a  state  of  things, 
physiology  would  be  reduced  to  the  Btudyofthe  functions  of  animal 
life,  and  to  that  of  the  development  of  the  living  being.  It  is  easy 
to  sec  what  would  become  of  biological  science,  if  it  were  reduced 
to  this  fragmentary  state.  Chemists  can  not  but  be  unfit  for  the 
rational  examination  of  the  important  question  of  anatomy  and 
physiology,  vegetable  and  animal,  because  the  research  requires 
that  comprehension  of  view  which  their  studies,  as  chemists,  pre- 
clude them  from  obtaining.  In  the  anatomical  relation,  they  are 
perpetually  overlooking  the  fundamental  division,  established  byM. 
de  Blainville,  between  the  true  elements  of  the  organism,  and  its 
simple  products  ;  and  they  take  for  one  another,  almost  indifferently, 
the  tissues,  the  parenchyma,  and  the  organs.  The  spirit  of  bio- 
logical investigation  being  unknown  to  them,  they  can  neither 
choose  their  subject  well,  nor  direct  their  analysis  wisely.  If  these 
are  grave  inconveniences  in  anatomical  questions,  they  are  much 
more  serious  in  physiological  problems,  properly  so  called,  the  es- 
sential conditions  of  which  are  not  understood  by  chemists.  The 
rational  direction  of  physiological  analysis  can  take  place  only  by 
the  subordination  of  the  chemical  to  the  physiological  view  ;  and 
therefore  by  the  employment  of  chemistry  by  the  physiologists 
themselves,  as  a  simple  means  of  investigation.  It  is  an  analogous 
case  to  that  before  exhibited,  of  the  application  of  mathematical 
analysis  to  physical  questions.  If  it  is  important  that  physicists 
should  employ  the  instrument  of  analysis,  instead  of  delivering  over 
physical  subjects  to  the  mathematicians,  to  be  a  mere  theme  for 
analytical  exercises,  much  more  important  is  it  that  the  greater 
diversity  of  view  in  chemistry  and  physiology  should  not  be  lost 
sight  of.  The  irrational  and  incoherent  studies  comprised  in  the 
organic  chemistry  of  our  day  give  us  no  idea  of  the  true  nature  o( 
the  aids  that  biology  may  derive  from  chemistry.  A  few  instances 
will  show  the  lrgh  importance  of  an  improved  organization  of 
scientific  labor. 
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In  the  anatomical  order,  almost  all  the  researches  of  „  ,  . 

,  .  ,  ,  . .  .    .  ,  ,  Rolation  of 

chemists  have  to  undergo  an  entire  revision  by  the  chamfetjyto 
physiologists,  before  they  can  be  applied  to  the  studies  Anat"my 
of  the  elements  or  the  products  of  the  organism.  The  fine  series 
of  researches  of  M.  Chevreul  on  fatty  bodies  are  perhaps  the  only 
important  chemical  study  immediately  applicable  to  biology,  animal 
or  even  vegetable.  In  the  chemical  analysis  of  blood  or  sap,  or 
almost  any  other  element,  a  single  case,  taken  at  hazard,  is  usually 
presented  as  a  satisfactory  type,  without  any  comparative  investi- 
gation either  of  each  species  of  organism  in  its  normal  state,  or  of 
the  degree  of  development  of  the  living  being — its  sex,  its  tempera- 
ment, its  mode  of  alimentation,  the  system  of  its  exterior  conditions 
of  existence,  etc.,  and  other  modifications  which  physiologists  alone 
can  duly  estimate.  Such  analyses  correspond  to  nothing  in  anat- 
omy but  the  single  case  observed  ;  and  even  that  is  seldom  suffi- 
ciently characterized.  Hence  inevitable  divergences  among  chem- 
ists, who  choose  different  types,  and  discussions  of  no  scientific  use, 
as  the  discordance  is  attributed  to  the  different  analytical  methods 
•employed,  instead  of  to  the  variations  which  physiology  would  have 
led  them  to  anticipate.  The  case  is  the  same  with  regard  to  prod- 
ucts first  secreted  and  then  excreted,  as  bile,  saliva,  etc.,  whicli 
offer  a  still  greater  complication.  The  chemists  make  no  inquiry 
about  the  parts  from  which  these  products  are  taken,  or  the  modi- 
fications which  may  have  been  occasioned  by  their  remaining  some 
time  after  their  production,  etc.  ;  and  therefore  the  analyses  of 
these  products,  however  often  renewed,  -are  still  incoherent  and 
thoroughly  defective.  We  owe  to  M.  Raspail  a  full  exposure  of 
the  practice  of  the  chemists  of  multiplying  organic  principles  almost 
without  limit,  from  differences  of  character  which  imply  no  distinc- 
tion of  nature,  but  are  merely  marks  of  various  degrees  of  elabora- 
tion of  the  same  principle  in  different  developments  of  vegetation  ; 
and  even  from  confounding  the  observed  substances  with  their 
anatomical  envelope.  It  is  to  be  regretted  that  M.  Raspail  did  not 
complete  his  great  service  to  science  by  founding  rationally  the 
physiological  portion  of  organic  chemistry,  instead  of  vainly  at- 
tempting to  systemize  organic  chemistry,  under  the  bias  of  our  crude 
chemical  education. 

If  we  turn  from  the  anatomical  order  of  questions  to 
the  physiological,  we  shall  find  yet  stronger  evidences 
of  the  inaptitude  of  chemists  for  biological  inquiries.  All  endeav 
ors  have  yet  failed  to  establish  any  point  of  general  doctrine  in 
biology  ;  and  we  find  ourselves  merely  with  simple  materials, 
which  must  be  newly  elaborated  by  physiologists,  under  the  view 
of  vitality,  before  they  can  be  put  to  use.  To  give  an  example  or 
two: — the. experiments  of  Priestley,  Sennebier,  Saussure,  and  oth- 
ers, on  the  mutual  chemical  action  of  vegetables  and  atmospheric 
air.  were  of  the  highest  value,  as  instituting  positive  knowledge  of 
the  vegetable  economy  ;  but  the  inquiry  is  by  no  means  so  simple 
as  its  founders  naturally  supposed,  after  having  analyzed  one  sopa- 
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rate  portion  of  the  phenomenon  of  vegetation.  The  absorption  of 
carbonic  acid,  and  the  exhalation  of  oxygen,  though  very  important 
in  relation  to  the  action  of  leaves,  are  only  one  aspect  of  the 
double  vital  motion,  and  can  not  be  understood  but  in  the  physio- 
logical view  of  both.  This  action  can  not  explain  the  elementary 
composition  of  vegetal  de  substances,  or  determine  the  kind  of  alter- 
ation sustained  by  the  air  through  vegetation,  because  it  is,  in  other 
ways,  partially  compensated  by  the  precisely  inverse  action  pro- 
duced by  the  germination  of  seeds,  the  ripening  of  fruits,  etc.,  and 
even,  as  regards  the  leaves,  by  the  mere  passage  from  light  to 
darkness.  It  is  much  to  have  indicated  the  true  nature  of  the 
requisite  research,  and  to  have  supplied  some  materials  for  it.  The 
resl  is  the  business  of  the  physiologist.  II'  we  turn  to  animal  phys- 
iology lor  examples,  the  case  is  yet  more  striking. 

Alter  all  the  inquiry  that  has  been  made  into  the  chemical  phe- 
nomena of  respiration,  no  fixed  point  is  yet  established.  It  was 
long  Bupposed  that  the  absorption  by  the  lungs  of  atmospheric  oxy- 
gen, and  its  transformation  into  carbonic  acid,  would  explain  the 
great  phenomenon  of  the  conversion  of  venous  into  arterial  blood. 
But  the  problem  is  much  more  complicated  than  was  supposed  by 
the  chemists  who  established  this  essential  part  of  the  phenomenon, 
and  whose  labors  present  the  most  contradictory  conclusions  in 
regard  t<>  the  facts  under  their  notice.  We  do  not  know,  for  in- 
stance, whether  the  quantity  of  carbonic  acid  formed  really  corre- 
sponds to  the  quantity  of  oxygen  absorbed  :  and  even  the  simple 
general  difference  between  the  inhaled  and  exhaled  air,  which  is 
the  first  point  to  be  ascertained,  is  far  from  being  positively  estab- 
lished. The  atmospheric  azote  appears  to  some  to  be  increased 
after  respiration,  while  others  say  it  is  diminished,  and  others  again 
that  it  remains  the  same.  The  disagreements  about  the  changes  in 
the  composition  of  the  blood  are  yet  more  marked.  Perhaps  the 
inaptitude  of  chemists  and  physicists  for  physiological  researches  is 
more  striking  still  in  the  case  of  animal  heat.  In  the  early  days 
of  modern  chemistry,  this  phenomenon  seemed  to  be  sufficiently 
accounted  for  by  the  disengagement  of  heat  corresponding  to  the 
decarbonizing  of  the  blood  in  the  lungs,  which  the  chemists  regarded 
as  the  focus  of  a  real  combustion  ;  but  this  explanation  was  soon 
found  to  be  inadequate,  even  in  a  normal  condition  ;  and  much 
more  in  various  pathological  cases.  Uncertain  as  we  still  are  as  to 
the  pulmonary  influence  in  the  process,  we  know  that  all  the  vital 
functions  must  concur  in  it,  in  a  greater  or  smaller  degree.  There 
is  even  some  reason  to  suppose,  in  direct  opposition  to  the  opinion 
of  the  chemists,  that  respiration,  far  from  aiding  to  produce  animal 
heat,  constantly  tends  to  diminish  it.  No  doubt,  the  chemical 
effects  occasioned  by  vital  action  must  always  be  taken  into  the  ac- 
count in  the  study  of  animal  heat  ;  but  it  is  only  the  physiologists 
who  can  deal  with  them  in  the  light  of  the  whole  subject.  When 
we  have  learned  to  combine  the  chemical  and  the  physiological 
view,  we  may  proceed  to  the  formation  of  positive  doctrine,  without 
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having  to  deal  with  preliminary  obstacles;  as,  in  regaid  to  such 
questions  as  the  general  agreement  between  the  chemical  composi- 
tion of  living  bodies,  and  that  of  the  whole  of  their  aliments  ;  a 
case  which  constitutes  one  of  the  principal  aspects  of  the  vital  state. 

It  is  evident,  at  the  outset,  that  every  living  body,  whatever  its 
origin,  must  be,  in  the  long  run,  composed  of  the  different  chemical 
elements  concerned  in  the  substances,  solid,  liquid,  and  gaseous,  by 
which  it  is  habitually  nourished  ;  since,  on  the  one  hand,  the  vital 
motion  subjects  its  parts  to  a  continual  renovation,  and,  on  the 
other,  we  can  not  without  absurdity  suppose  it  capable  of  sponta- 
neously producing  any  real  element.  This  consideration  is  so  far 
from  involving  any  difficulty,  that  it  might  lead  us  to  divine  the 
general  nature  of  the  principal  elements  of  living  bodies  ;  for  ani- 
mals feed  in  the  first  place  on  vegetable,  or  on  other  animals  which 
have  eaten  vegetables  ;  and  in  the  second  place,  on  air  and  water, 
which  are  the  basis  of  the  nutrition  of  plants  :  and  thus,  the  or- 
ganic world  evidently  admits  of  those  chemical  elements  only  which 
are  furnished  by  the  decomposition  of  air  and  water.  When  these 
two  fluids  have  been  duly  analyzed,  physiologists  can,  in  a  manner, 
foresee  that  animal  and  vegetable  substances  must  be  composed  of 
oxygen,  hydrogen,  azote,  and  carbon,  as  chemistry  taught  them.  It 
l :■•  true,  such  a  prevision  must  be  very  imperfect,  as  it  indicates 
nothing  of  the  difference  between  animal  and  vegetable  substances, 
nor  why  the  latter  usually  contain  so  much  carbon  and  so  little 
azote.  But  this  first  glimpse,  though  it  suggests  some  of  the  diffi- 
culty of  the  problem,  yet  indicates  the  possibility  of  establishing 
such  a  general  harmony.  But,  when  we  proceed  with  the  compar- 
ison, we  encounter  important  objections,  which  are  at  present  insol- 
uble. The  chief  difficulty  is  that  azote  appears  to  be  as  abundant 
in  the  tissues  of  herbivorous  as  of  carnivorous  animals,  though  the 
solid  aliments  of  the  former  contain  scarcely  any  azote.  The  opin- 
ions of  chemists,  as  of  Berzelius  and  Raspail,  as  to  the  nature  of 
azote,  do  not  solve  the  difficulty,  as  they  cast  no  light  upon  its  ori- 
gin. This  is  one  of  a  multitude  of  cases  in  which  we  can  not  at  all 
explain  the  chemical  composition  of  anatomical  elements  by  that  of 
the  exterior  substances  from  which  they  are  unquestionably  derived. 
Another  striking  case  is  that  of  the  constant  presence  of  carbonate, 
and,  yet  more,  phosphate  of  lime  in  the  bony  tissue,  though  the  na- 
ture of  the  aggregate  of  aliments  appears  to  afford  no  room  for  the 
formation  of  those  salts.  This  system  of  investigations,  considered 
in  its  whole  range,  constitutes  one  of  the  most  important  general 
questions  that  can  arise  from  the  chemical  study  of  life  ;  and  if  it 
is  at  present  hardly  initiated,  the  backwardness  is  owing,  not  only 
to  its  eminent  difficulty,  but  to  the  biologists  having  abandoned  to 
the  chemists  a  task  which,  under  a  wise  organization  of  labor, 
would  have  belonged  to  themselves  alone. 

In  order  to  effect  a  rational  division  of  organic  chem-  Pnrrifion  of  0r 
istry,and  to  assign  its  portions  to  chemistry  on  the  one  patccbembtrjr. 
band  and  physiology  on  the  other,  we  must  take  our  stand  on  the 
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separation  between  the  state  of  life  and  that  of  death  ;  or,  what 
comes  to  nearly  the  same  thing,  between  the  stability  and  instabil- 
ity of  the  proposed  combinations,  submitted  to  the  influence  of  com- 
mon agents.  Among  the  compounds  indiscriminately  called  or- 
ganic, some  owe  their  existence  only  to  vital  motion  ;  they  exhibit 
perpetual  variations,  and  usually  constitute  mere  mixtures:  and 
these  can  not  belong  to  chemistry,  but  must  enter  into  the  domain 
of  biology — statical  or  dynamical,  according  as  we  study  their  fixed 
condition,  or  the  vital  succession  of  their  regular  changes.  Such, 
for  instance,  are  blood,  lymph,  fat,  etc.  The  others,  which  form 
the  more  immediate  principles  of  these,  are  substances  essentially 
dead,  admitting  of  a  remarkable  permanence,  and  presenting  all 
the  characters  of  true  combinations,  independent  of  life:  their  nat- 
ural place  is,  evidently,  in  the  general  system  of  chemical  science, 
among  the  substances  of  inorganic  origin,  from  which  they  differ  in 
no  important  respect.  Of  these,  the  organic  acids,  alcohol,  albu- 
men, etc.,  are  examples.  These  are  the  substances  which  truly 
belong  to  organic  chemistry  ;  and  no  reason  exists  for  their  sepa- 
ration from  analogous  inorganic  substances,  even  if  no  injury  was 
done  by  such  an  arbitrary  division:  and  there  is  more  reason  for 
giving  the  title  of  organic  to  them  than  to  the  theory  of  oxygen, 
hydrogen,  carbon,  and  azote,  or  to  the  study  of  many  other  substan- 
ces, acid,  alkaline,  Baline,  etc.,  without  which  chemical  anatomy  and 
physiology  would  be  unintelligible.  As  for  chemical  phenomena 
truly  common  to  all  compounds  of  this  class,  in  consequence  of  the 
necessary  identity  of  their  chief  elements,  it  is  certainly  important 
to  assign  to  them  their  precise  relations.  The  most  important  of 
these  phenomena  relaie,  at  present,  to  the  interesting  and  very  im- 
perfect theory  of  the  different  kinds  of  fermentation.  But  the  con- 
sideration of  these  properties  does  not  constitute  a  different  order 
from  that  which  results  from  the  same  ground  in  the  case  of  many 
other  compounds,  purely  inorganic.  The  property  of  fermentation, 
however  important,  has  not  a  higher  scientific  value  than  that  of 
burning,  and  has  no  more  right  to  an  exclusive  classification.  It 
is  admitted  that  too  much  was  attributed  to  combustion  formerly, 
in  regard  to  inorganic  substances  ;  and  we  may  be  attributing  too 
much  now  to  fermentation,  or  any  other  common  property,  among 
so-called  organic  bodies.  We  can  not  yet  assign  their  proper  place 
to  these  compounds  in  the  rational  system  of  chemical  science  ;  but 
we  are  able  to  affirm  that,  in  that  system,  they  must  be  more  or  less 
separated  from  each  other,  and  interposed  among  substances  called 
inorganic.  Nothing  more  than  this  is  needed  to  settle  the  question 
of  the  maintenance  or  the  suppression  of  organic  chemistry  as  a 
distinct  body  of  doctrine.  In  applying  the  principle  which  I  have 
proposed,  to  ascertain  to  which  science  any  question  belongs,  it  is 
enough  to  inquire  whether  chemical  knowledge  will  serve  the  pur- 
poses of  the  research,  or  whether  any  biological  considerations  er  ter 
into  it.  The  proposing  such  an  alternative  is,  in  fact,  making  the 
classification. 
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It  is  not  our  business  to  treat  of  any  special  application  of  this 
principle  ;  but  it  is  desirable  to  point  out  that  in  this  partition  of 
organic  chemistry,  its  two  portions  are  very  unequally  divided — > 
the  study  of  vegetable  substances  contributing  most  to  chemistry, 
and  that  of  animal  substances  to  biology.  At  the  first  glance,  we 
might  suppose  the  difference  to  be  the  other  way  ;  for  the  import- 
ance of  chemical  considerations  is  really  much  greater  with  regard 
to  living  vegetables  than  animals,  whose  chemical  functions  a»e, 
except  among  the  lowest  orders  of  the  zoological  hierarchy,  subor 
dinated  to  a  superior  order  of  new  vital  actions.  Yet,  in  virtue  of 
the  higher  degree  of  vital  elaboration  that  matter  undergoes  in  the 
animal  than  in  the  vegetable  organism,  the  chemical  part  of  animal 
physiology  presents  a  much  greater  extent  and  complexity  than  the 
vegetable,  in  which,  for  instance,  the  whole  series  of  the  phenomena 
of  digestion  is  absent,  and  in  which  assimilation  and  secretion  are 
much  simplified.  But,  on  account  of  the  superior  elaboration,  and 
of  the  greater  number  of  elements,  animal  substances  are  much  less 
stable  than  vegetable  :  they  rarely  remain  separate  from  the  organ- 
ism ;  and,  at  the  same  time,  the  new  immediate  principles  proper 
to  them  are  so  few  that  their  very  existence  has  been  questioned. 
Vegetation  is  evidently  the  chief  source  of  true  organic  compounds, 
which  are  derived  thence  by  the  animal  organism,  and  modified  by 
it,  either  through  their  mutual  combinations  or  new  external  influ- 
ences. Thus,  the  true  domain  of  chemical  science  must  necessarily 
be  more  extended  by  the  study  of  vegetable  than  by  that  of  animal 
substances. 

Enough  has  been  said  about  the  necessity  of  subjecting  organic 
compounds  to  the  law  of  dualism  ;  but  there  is  a  particular  aspect, 
under  which  the  importance  of  this  conception  in  improving  chemi- 
cal theories  is  worth  a  brief  notice. 

In  considering  substances  as  ternary  or  quaternary, 
their  multiplicity  is  accounted  for  only  by  the  difference  aiiam  to  organic 
in  the  proportions  of  their  constituent  elements — their  comPnund& 
component  principles  being  identical.  Very  great  differences  are 
sometimes  explained  by  inequalities  of  proportion  so  small  as  to 
shock  the  spirit  of  chemical  analysis  ;  and  in  other  cases,  the  pro- 
portions being  the  same,  the  differences  remain  unaccounted  for  ; — 
as,  for  instance,  in  the  cases  of  sugar  and  gum,  in  which  we  find 
the  same  elements,  combined  in  the  same  proportions.  If  we  ex- 
tend dualism  to  organic  compounds,  this  class  of  anomalies  disap- 
pears ;  for  the  distinction  between  immediate  and  elementary  anal- 
ysis enables  us  to  resolve  by  dualism,  in  the  most  natural  manner, 
the  general  paradox  of  the  real  diversity  of  two  substances  com- 
posed of  the  same  elements,  in  the  same  proportions.  In  fact, 
these  substances,  identical  in  their  elementary,  would  differ  in  the 
immediate  analysis,  as  we  may  understand  from  what  was  offered 
in  my  chapter  on  the  law  of  definite  proportions.  In  another 
connection,  chemists  have  remarked  the  possibility  of  exactly 
representing  the  numerical  composition  of  alcohol  or  ether,  etc., 
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according  to  the  several  binary  formulas,  radically  distinct  from 
each  other,  and  yet  finally  equivalent  with  regard  to  the  elementary 
analysis.  Now,  if  such  fictitious  combinations  should  ever  be 
realized,  they  would  produce  highly  distinct  substances,  which 
might  differ  much  in  the  aggregate  of  their  chemical  properties, 
and  yet  coincide  by  their  elementary  composition.  It  is  only 
necessary  to  transfer  the  same  spirit  into  the  study  of  organic 
combinations,  by  the  establishment  of  a  universal  dualism,  to  dissi- 
pate all  these  anomalies  :  and  the  resource  may  thus  be  happily 
prepared,  before  the  cases  of  isomerism  (as  Berzelius  calls  this 
fact)  have  become  very  numerous. 

Bronnmr,  ,,,„„.  We  have  now  seen  how  heterogeneous  is  the  body  of 
chapter.  doctrine  included  under  the  name  of  organic  chemistry; 

how  it  should  be  divided  ;  what  is  the  duty  of  physiologists  with 
regard  to  their  share  of  it  ;  and  how  the  extension  of  dualism  will 
establish  a  natural  agreement  between  the  composition  of  substan- 
ces and  their  collective  characters. 

summary  of  the  With  regard  to  Chemistry  at  large,  I  have  pointed 
Bouk  out  the  true  spirit  of  the  science,  under  a  philosophical 

view  of  its  present  aspects,  and  of  the  indispensable  conditions  of 
its  advancement.  We  do  not  want  new  materials  so  much  as  the 
rational  disposition  of  the  details  which  already  abound  ;  and  I 
have  offered  two  prominent  ideas,  in  my  survey  of  chemical  philos- 
ophy ;  the  fusion  of  all  genuinely  chemical  studies  into  one  body  of 
homogeneous  doctrine  ;  and  the  reduction  of  all  combinations  to 
the  indispensable  conception  of  a  dualism  always  optional.  These 
two  conditions,  distinct  but  connected,  have  been  presented  as 
necessary  to  the  definitive  constitution  of  chemical  science.  The 
application  of  such  a  conception  to  the  only  part  of  chemical  re- 
search which  yet  exhibits  anything  of  a  positive  rationality  has 
removed  all  doubt  about  its  general  fitness,  by  showing  its  sponta- 
neous aptitude  to  resolve  the  anomalies  of  numerical  chemistry. 

With  this  division  closes  our  survey  of  the  whole  of  natural 
philosophy  that  relates  to  universal  or  inorganic  phenomena.  In 
the  order  of  phenomena  to  which  we  next  proceed,  there  is  at  once 
much  more  complexity,  and  much  less  established  order.  The 
study  of  them  is  scarcely  yet  organized  ;  and  yet,  out  of  the  spe- 
ciality of  the  phenomena  arises  the  most  indispensable  part  of 
natural  philosophy — that  of  which  Man  is  first  the  chief  object,  and 
then  Society. 


BOOK    V. 

BIOLOGY 


CHAPTER   I. 

GENERAL   VIEW   OF   BIOLOGY. 

The  study  of  the  external  world  and  of  Man  is  the  . 

eternal  business  of  philosophy  ;  and  there  are  two  ing-pomta  in  phi- 
methods  of  proceeding  ;  by  passing  from  the  study  of  losophy- 
man  to  that  of  external  nature,  or  from  the  study  of  external 
nature  to  that  of  man.  Whenever  philosophy  shall  be  perfect,  the 
two  methods  will  be  reconciled  :  meantime,  the  contrast  of  the  two 
distinguishes  the  opposite  philosophies — the  theological  and  the 
positive.  We  shall  see  hereafter  that  all  theological  and  metaphys- 
ical philosophy  proceeds  to  explain  the  phenomena  of  the  external 
world  from  the  starting-point  of  our  consciousness  of  human  phe- 
nomena ;  whereas,  the  positive  philosophy  subordinates  the  concep- 
tion of  man  to  that  of  the  external  world.  All  the  multitude  of 
incompatibilities  between  the  two  philosophies  proceed  from  this 
radical  opposition.  If  the  consideration  of  man  is  to  prevail  over 
that  of  the  universe,  all  phenomena  are  inevitably  attributed  to  will 
— first  natural,  and  then  outside  of  nature  ;  and  this  constitutes  the 
theological  system.  On  the  contrary,  the  direct  study  of  the  uni- 
verse suggests  and  develops  the  great  idea  of  the  laws  of  nature, 
which  is  the  basis  of  all  positive  philosophy,  and  capable  of  exten- 
sion to  the  whole  of  phenomena,  including  at  last  those  of  Man  and 
Society.  The  one  point  of  agreement  among  all  schools  of  theology 
and  metaphysics,  which  otherwise  differ  without  limit,  is  that  they 
regard  the  study  of  man  as  primary,  and  that  of  the  universe  as 
secondary — usually  neglecting  the  latter  entirely.  Whereas,  the 
most  marked  characteristic  of  the  positive  school  is  that  it  founds 
the  study  of  man  on  the  prior  knowledge  of  the  external  world. 

This  consideration  affects  physiology  further  than  by  s.llIlinp..,niir , f 
its  bearing  on  its  encyclopedical  rank.     In  this  one  case  Pby*«iogy. 
the  character  of  the  science  is  affected  by  it.     The  basis  of  its  posi- 
tivity  is  its  subordination  to  the  knowledge  of  the  external  world. 
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Any  multitude  of  facts,  however  well  analyzed,  is  useless  as  long  as 
the  old  method  of  philosophizing  is  persisted  in,  and  physiology  is 
conceived  of  as  a  direct  study,  isolated  from  that  of  inert  nature.  The 
study  has  assumed  a  scientific  character  only  since  the  recent  period 
when  vital  phenomena  began  to  be  regarded  as  subject  to  general 
laws,  of  which  they  exhibit  only  simple  modifications.  This  revo- 
lution is  now  irreversible,  however  incomplete  and  however  imper- 
fect have  been  the  attempts  to  establish  the  positive  character  of 
our  knowledge  of  the  most  complex  and  individual  of  physiological 
phenomena;  especially  that  of  the  nerves  and  brain.  Yet,  un- 
questionable as  is  the  basis  of  the  science,  its  culture  is  at  present 
too  like  that  to  which  men  have  been  always  accustomed,  pursued 
independently  of  mathematical  and  inorganic  philosophy,  which  are 
the  only  solid  foundations  of  the  positivity  of  vital  studies. 

There  is  no  science  with  regard  to  which  it  is  so  necessary  to  ascer- 
tain its  true  nature  and  scope  ;  because  we  have  not  only  to  assign 
its  place  in  the  scale,  but  to  assert  its  originality.  On  the  one  hand, 
metaphysics  strives  to  retain  it  ;  and  on  the  other,  the  inorganic 
philosophy  lays  hold  of  it,  to  make  it  a  mere  outlying  portion  of  its 
scientific  domain.  For  more  than  a  century,  during  which  biology 
has  endeavored  to  take  its  place  in  the  hierarchy  of  fundamental 
sciences,  it  has  been  bandied  between  metaphysics  and  physics  ; 
and  the  strife  can  be  ended  only  by  the  decision  of  positive  phi- 
losophy, as  to  what  position  shall  be  occupied  by  the  study  of  liv- 
ing bodies. 

its  ,rr-,  „r  im-  The  present  backwardness  of  the  science  is  explained 
p«  faction.  by  the  extreme  complexity  of  its  phenomena,  and  its 
recent  date.  That  complexity  forbids  the  hope  that  biological  sci- 
ence can  ever  attain  a  perfection  comparable  to  that  of  the  more 
simple  and  general  parts  of  natural  philosophy  ;  and,  from  its 
recent  date,  minds  which  see  in  every  other  province  the  folly  of 
looking  for  first  causes  and  modes  of  production  of  phenomena, 
still  carry  these  notions  into  the  study  of  living  bodies.  For  more 
than  a  century,  intelligent  students  have  in  physics  put  aside  the 
search  after  the  mystery  of  weight,  and  have  looked  only  for  its 
laws  ;  yet  they  reproach  physiology  with  teaching  us  nothing  of  the 
nature  of  life,  consciousness,  and  thought.  It  is  easy  to  see  how 
physiology  may  thus  be  supposed  to  be  far  more  imperfect  than  it 
is  ;  and  if  it  be,  from  unavoidable  circumstances,  more  backward 
than  the  other  fundamental  sciences,  it  yet  includes  some  infinitely 
valuable  conceptions,  and  its  scientific  character  is  far  less  inferior 
than  is  commonly  supposed. 

We  must  first  describe  its  domain. 

There  is  no  doubt  that  the  gradual  development  of 
human  intelligence  would,  in  course  of  time,  lead  us 
over  from  the  theological  and  metaphysical  state  to  the  positive  by 
a  series  of  logical  conceptions.  But  such  an  advance  would  be 
extremely  slow  ;  and  we  see,  in  fact,  that  the  process  is  much 
quickened  by  a  special  stimulus  of  one  sort  or  another.     Our  his- 
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torical  experience,  which  testifies  to  every  great  advance  having 
been  made  in  this  way,  shows  that  the  most  common  auxiliary  influ- 
ence is  the  need  of  application  of  the  science  in  question.  Most 
philosophers  have  said  that  every  science  springs  from  a  corre- 
sponding art  : — a  maxim  which,  amid  much  exaggeration,  contains 
solid  truth,  if  we  restrict  it,  as  we  ought,  to  the  separation  of  each 
science  from  the  theological  and  metaphysical  philosophy  which 
was  the  natural  product  of  early  human  intelligence.  Roi;ition  t0  Med. 
In  this  view,  it  is  true  that  a  double  action  has  led  to  kH"  • 
the  institution  of  science,  the  arts  furnishing  positive  data,  and  then 
leading  speculative  researches  in  the  direction  of  real  and  accessi- 
ble questions.  But  there  is  another  side  to  this  view.  When  the 
science  has  once  reached  a  certain  degree  of  extension,  the  progress 
of  speculative  knowledge  is  checked  by  a  too  close  connection  of 
theory  with  practice.  Our  power  of  speculation,  limited  as  it  is,  still 
far  surpasses  our  capacity  for  action  :  so  that  it  would  be  radically 
absurd  to  restrict  the  progress  of  the  one  to  that  of  the  other.  The 
rational  domains  of  science  and  art  are,  in  general,  perfectly  dis- 
tinct, though  philosophically  connected  :  in  the  one  we  learn  to 
know,  and  therefore  to  foreknow  ;  in  the  other  to  become  capable, 
and  therefore  to  act.  If  science  springs  from  art,  it  can  be  ma- 
tured only  when  it  has  left  art  behind.  This  is  palpably  true 
with  regard  to  the  sciences  whose  character  is  clearly  recognised. 
Archimedes  was,  no  doubt,  deeply  aware  of  it  when  he  apologized 
to  posterity  for  having  for  the  moment  applied  his  genius  to  practi- 
cal inventions.  In  the  case  of  mathematics  and  astronomy  we  have 
almost  lost  sight  of  this  truth,  from  the  remoteness  of  their  forma- 
tion ;  but  in  the  case  of  physics  and  chemistry,  at  whose  scientific 
birth  we  may  almost  be  said  to  have  been  present,  we  can  ourselves 
testify  to  their  dependence  on  the  arts  at  the  outset,  and  to  the 
rapidity  of  their  progress  after  their  separation  from  them.  The 
first  series  of  chemical  facts  were  furnished  by  the  labors  of  art  ; 
but  the  prodigious  recent  development  of  the  science  is  certainly 
due,  for  the  most  part,  to  the  speculative  character  that  it  has 
assumed. 

These  considerations  are  eminently  applicable  to  physiology. 
No  other  science  has  been  as  closely  connected  with  a  corresponding 
art,  as  biology  has  with  medical  art, — a  fact  accounted  for  by  the 
high  importance  of  the  art  and  the  complexity  of  the  science.  But 
for  the  growing  needs  of  practical  medicine,  and  the  indications  it 
affords  about  the  chief  vital  phenomena,  physiology  would  have 
probably  stopped  short  at  those  academical  dissertations,  half  lit- 
erary, half  metaphysical,  studded  with  episodical  adornments,  which 
constituted  what  was  called  the  science  little  more  than  a  century 
ago.  The  time,  however,  has  arrived  when  biology  must,  like  the 
other  sciences,  make  a  fresh  start  in  a  purely  speculative  direction, 
free  from  all  entanglement  with  medical  or  any  other  art.  And 
when  this  science  and  the  others  shall  have  attained  an  abstract 
sompleteness,  then  will  arise  the  further  duty,  as  I  have  indicated 
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before,  of  connecting  the  system  of  the  arts  with  that  of  the  sciences 
by  an  intermediate  order  of  rational  conceptions.  Meanwhile  such 
an  operation  would  be  premature,  because  the  system  of  the  sci- 
ences is  not  completely  formed  ;  and,  with  regard  to  physiology 
especially,  the  first  necessity  is  to  separate  it  from  medicine,  in 
order  to  secure  the  originality  of  its  scientific  character,  by  consti- 
tuting organic  science  as  a  consequence  of  inorganic.  Since  the 
time  of  Haller,  this  process  has  gone  on  ;  but  with  extreme  uncer- 
tainty and  imperfection  ;  so  that  even  now  the  science  is,  with  a 
few  valuable  exceptions,  committed  to  physicians,  who  are  rendered 
unfit  for  such  a  charge  both  by  the  eminent  importance  of  their 
proper  business,  and  by  the  profound  imperfection  of  their  existing 
education.  Physiology  is  the  only  science  which  is  not  taken  pos- 
session of  by  minds  exclusively  devoted  to  it.  It  has  not  even  a 
regularly-assigned  place  in  the  best-instituted  scientific  corpora- 
tions. This  state  of  things  can  not  Last,  the  importance  and  diffi- 
culty of  the  science  being  considered.  If  we  would  not  confide 
the  study  of  astronomy  to  navigators,  we  shall  not  leave  physiology 
to  the  leisure  of  physicians.  Such  an  organization  as  this  is  a 
sufficient  evidence  of  the  prevalent  confusion  of  ideas  about  physio- 
logical science  ;  and  when  its  pursuit  has  been  duly  provided  for, 
that  reaction  for  the  benefit  of  art  will  ensue  which  should  put  to 
flight  all  the  fears  of  the  timid  about  the  separation  of  theory  from 
practice.  We  have  seen  before  how  the  loftiest  truths  of  science 
concur  to  put  us  in  possession  of  an  art  ;  and  the  verification  of 
this  truth,  which  physics  and  chemistry  have  afforded  before  our 
eyes,  will  be  repeated  in  the  case  of  physiology  when  the  science 
has  advanced  as  far. 

Having  provided  for  a  speculative  view  of  physiology, 

we  must  inquire  into  its  object  ;  and,  as  the  vital  laws 
constitute  the  essential  subject  of  biology,  we  must  begin  by  ana- 
lyzing the  fundamental  idea  of  life. 

Before  the  time  of  Bichat,  this  idea  was  wrapped 

in  a  mist  of  metaphysical  abstractions  ;  and  Bichat  him- 
self, after  having  perceived  that  a  definition  of  life  could  be  founded 
on  nothing  else  than  a  general  view  of  phenomena  proper  to  living 
bodies,  so  far  fell  under  the  influence  of  the  old  philosophy  as  to 
call  life  a  struggle  between  dead  nature  and  living  nature.  The 
irrationality  of  this  conception  consists  especially  in  its  suppressing 
one  of  the  two  elements  whose  concurrence  is  necessary  to  the 
general  idea  of  life.  This  idea  supposes,  not  only  a  being  so  organ- 
ized as  to  admit  of  the  vital  state,  but  such  an  arrangement  of 
external  influences  as  will  also  admit  of  it.  The  harmony  between 
the  living  being  and  the  corresponding  medium  (as  I  shall  call  its 
environment)  evidently  characterizes  the  fundamental  condition  of 
life  ;  whereas,  on  Bichat's  supposition,  the  whole  environment  of 
living  beings  tends  to  destroy  them.  If  certain  perturbations  of  the 
medium  occasionally  destroy  life,  its  influence  is,  on  the  whole,  pre- 
servative ;  and  the  causes  of  injury  and  death  proceed  at  least  as 
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often  from  necessary  and  spontaneous  modifications  of  the  organ- 
ism as  from  external  influences.  Moreover,  one  of  the  main  dis- 
tinctions between  the  organic  and  the  inorganic  regions  is  that 
inorganic  phenomena,  from  their  greater  simplicity  and  generality, 
are  produced  under  almost  any  external  influences  which  admit  of 
their  existence  at  all  ;  while  organic  bodies  are,,  from  their  com- 
plexity, and  the  variety  of  actions  always  proceeding,  very  closely 
dependent  on  the  influences  around  them.  And  the  higher  we 
ascend  in  the  ranks  of  organic  bodies,  the  closer  is  th'is  depen- 
dence, in  proportion  to  the  diversity  of  functions  ;  though,  as  we 
must  bear  in  mind,  the  power  of  the  organism  in  modifying  the 
influences  of  the  medium  rises  in  proportion.  The  existence  of  the 
being  then  requires  a  more  complex  aggregate  of  exterior  circum- 
stances ;  but  it  is  compatible  with  wider  limits  of  variation  in  each 
influence  taken  by  itself.  In  the  lowest  rank  of  the  organic  hie- 
rarchy, for  instance,  we  find  vegetables  and  fixed  animals  which 
have  no  effect  on  the  medium  in  which  they  exist,  and  which  would 
therefore  perish  by  the  slightest  changes  in  it,  but  for  the  very 
small  number  of  distinct  exterior  actions  required  by  their  life. 
At  the  other  extremity  we  find  Man,  who  can  live  only  by  the  con- 
currence of  the  most  complex  exterior  conditions,  atmospherical 
and  terrestrial,  under  various  physical  and  chemical  aspects;  but, 
by  an  indispensable  compensation,  he  can  endure,  in  all  these  con- 
ditions, much  wider  differences  than  inferior  organisms  could  sup- 
port, because  he  has  a  superior  power  of  reacting  on  the  surround- 
ing system.  However  great  this  power,  it  is  as  contradictory  to 
Bichat's  view  as  his  dependence  on  the  exterior  world.  But  this 
notion  of  Man's  independence  of  exterior  nature,  and  antagonism 
to  it,  was  natural  in  Bichat's  case,  when  physiological  considera- 
tions bore  no  relation  to  any  hierarchy  of  organisms,  and  when 
Man  was  studied  as  an  isolated  existence.  However,  the  radical 
vice  of  such  a  starting-point  for  such  a  study  could  not  but  impair 
the  whole  system  of  Bichat's  physiological  conceptions  ;  and  we 
shall  see  how  seriously  the  effects  have  made  themselves  felt. 

Next  ensued  the  abuse,  by  philosophers,  and  especially  in  Ger- 
many, of  the  benefits  disclosed  by  comparative  anatomy.  They 
generalized  extravagantly  the  abstract  notion  of  life  yielded  by  the 
study  of  the  aggregate  of  organized  beings,  making  the  idea  of 
life  exactly  equivalent  to  that  of  spontaneous  activity.  As  all  nat- 
ural bodies  are  active,  in  some  manner  and  degree,  no  distinct 
notion  could  be  attached  to  the  term  ;  and  this  abuse  must  evidently 
lead  us  back  to  the  ancient  confusion,  which  arose  from  attributing 
life  to  all  bodies.  The  inconvenience  of  having  two  terms  to  in- 
dicate a  single  general  idea  should  teach  us  that,  to  prevent  scien- 
tific questions  from  degenerating  into  a  contest  of  words,  we  must 
carefully  restrict  the  term  life  to  the  only  really  living  beings, — 
that  is,  those  which  are  organized, — and  not  give  it  a  meaning 
which  would  include  all  possible  organisms,  and  all  their  modes  of 
vitality.    In  this  case,  as  in  all  primitive  questions,  the  philosophera 
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would  have  done  wisely  to  respect  the  rough  but  judicious  indica- 
tions of  popular  good  sense,  which  will  ever  be  the  true  starting- 
point  of  all  wise  scientilic  speculation. 

De  Biainviiie's  I  know  of  no  other  successful  attempt  to  define  life 
definition.  t])an  timt  0f  n  fa  Blainville,  proposed  in  the  introduc- 
tion to  his  treatise  on  Comparative  Anatomy.  lie  characterizes 
life  as  the  double  interior  motion,  general  and  continuous,  of  com- 
position and  decomposition,  which  in  fact  constitutes  its  true  uni- 
versal nature.  I  do  not  see  that  this  leaves  anything  to  be  desired, 
unless  it  be  a  more  direct  and  explict  indication  of  the  two  cor- 
rélative conditions  of  a  determinate  organism  and  a  suitable  medium. 
This  criticism  however  applies  rather  to  the  formula  than  to  the 
conception;  and  the  conditions  are  implied  in  the  conception, — the 
conditions  of  an  organism  to  sustain  the  renovation,  and  a  medium 
to  minister  to  the  absorption  and  exhalation;  vet  it  might  have 
been  better  to  express  them.  With  this  modification,  the  definition 
is  unexceptionable, — enunciating  the  one  phenomenon  which  is 
common  to  all  living  beings,  and  excluding  all  inert  bodies.  Here 
we  have,  in  mv  view,  the  lirst  elementary  basis  of  true  biological 
philosophy. 

It  is  true,  this  definition  neglects  the  eminent  distinction  between 
the  organic  and  the  animallife, and  relates  solely  to  the  vegetative 
life;  and  it  appears  to  violate  the  general  principle  of  definitions, 
— that  they  should  exhibit  a  phenomenon  in  the  cace  in  which  it  is 
most,  and  nor  in  that  in  which  it  is  least  developed.  But  the  pro- 
posed definition  is  shown,  by  these  very  objections,  to  rest  upon  a 
due  estimate  of  the  whole  biological  hierarchy  :  for  the  animal  life 
is  simply  a  complementary  advancement  upon  the  organic  or  funda- 
mental life,  adapted  to  procure  materials  for  it  by  reaction  upon 
the  external  world,  and  to  prepare  or  facilitate  its  acts  by  sensa- 
tions, locomotion,  etc.,  and  to  preserve  it  from  unfavorable  influ- 
ences. The  higher  animals,  and  Man  especially,  are  the  only  ones 
in  which  this  relation  is  totally  subverted, — the  vegetative  life  be- 
ing destined  to  support  the  animal,  which  is  erected  into  the  chief 
end  and  preponderant  character  of  organic  existence.  But  in  Man 
himself,  this  admirable  inversion  of  the  usual  order  becomes  com- 
prehensible onhT  by  the  aid  of  remarkable  development  of  intel- 
ligence and  sociality,  which  tends  more  and  more  to  transform  the 
species  artificially  into  a  single  individual,  immense  and  eternal, 
endowed  with  a  constantly  progressive  action  upon  external  nature. 
This  is  the  only  just  view  to  take  of  this  subordination  of  the  vege- 
tative to  the  animal  life,  as  the  ideal  type  toward  which  civilized 
humanity  incessantly  tends,  though  it  can  never  be  fully  realized. 
We  shall  hereafter  show  how  this  conception  is  related  to  the  new 
fundamental  science  which  I  propose  to  constitute  :  but  in  pure 
biology,  the  view  is  unscientific,  and  can  only  lead  us  astray.  It 
is  not  with  the  essential  properties  of  humanity  that  biology  is  con- 
cerned ;  but  with  the  individual  in  his  relation  to  other  organic  be- 
ings; and  it  must  therefore  rigorously  maintain  the  conception  of 
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animal  life  being  subordinated  to  the  vegetative,  as  a  general  law 
of  the  organic  realm,  and  the  only  apparent  exception  to  which 
forms  the  special  object  of  a  wholly  different  fundamental  science. 
It  should  be  added  that,  even  where  the  animal  life  is  the  most 
developed,  the  organic  life,  besides  being  the  basis  and  the  end, 
remains  common  to  all  the  tissues,  while,  at  the  same  time,  it  alone 
proceeds  in  a  necessarily  continuous  manner, — the  animal  life,  on 
the  contrary,  being  intermittent.  These  are  the  grounds  on  which 
M.  de  Blainville's  definition  of  life  must  be  confirmed, while,  never- 
theless, we  may  regard  the  consideration  of  animality,  and  even  of 
humanity,  as  the  most  important  object  of  biology. 

This  analysis  of  the  phenomenon  of  life  will  help  us  Definition  of  bi- 
to  a  clear  definition  of  the  science  which  relates  to  it.  ology- 
We  have  seen  that  the  idea  of  life  supposes  the  mutual  relation  of 
two  indispensable  elements, — an  organism,  and  a  suitable  medium 
or  environment.  It  is  from  the  reciprocal  action  of  these  two  ele- 
ments that  all  the  vital  phenomena  proceed; — not  only  the  animal, 
but  also  the  organic.  It  immediately  follows  that  the  great  prob- 
lem of  positive  biology  consists  in  establishing,  in  the  most  general 
and  simple  manner,  a  scientific  harmony  between  these  two  insep- 
arable powers  of  the  vital  conflict,  and  the  act  which  constitutes 
that  conflict  :  in  a  word,  in  connecting,  in  both  a  general  and  spe- 
cial manner,  the  double  idea  of  organ  and  medium  with  that  of 
function.  The  idea  of  function  is,  in  fact,  as  double  as  the  other; 
and,  if  we  were  treating  of  the  natural  history  of  vital  beings,  we 
must  expressly  consider  it  so:  for,  by  the  law  of  the  equivalence 
of  action  and  reaction,  the  organism  must  act  on  the  medium  as 
much  as  the  medium  on  the  organism.  In  treating  of  the  human 
being,  and  especially  in  the  social  state,  it  would  be  necessary  to 
use  the  term  function  in  this  larger  sense:  but  at  present  there 
will  be  little  inconvenience  in  adopting  it  in  its  ordinary  sense, 
signifying  organic  acts,  independently  of  their  exterior  conse- 
quences. 

Biology,  then,  may  be  regarded  as  having  for  its  object  the  con- 
necting, in  each  determinate  case,  the  anatomical  and  the  physiolo- 
gical point  of  view  ;  or,  in  other  words,  the  statical  and  dynamical. 
This  perpetual  relation  constitutes  its  true  philosophical  charac- 
ter. Placed  in  a  given  system  of  exterior  circumstances,  a  definite 
organism  must  always  act  in  a  necessarily  determinate  manner  ;  and, 
inversely,  the  same  action  could  not  be  precisely  produced  by  really 
distinct  organisms.  We  may  then  conclude  interchangeably,  the 
act  from  the  subject,  or  the  agent  from  the  act.  The  surrounding 
system  being  always  supposed  to  be  known,  according  to  the  other 
fundamental  sciences,  the  double  biological  problem  may  be  laid 
down  thus,  in  the  most  mathematical  form,  and  in  general  terms  : 
Give?)-,  the  organ  or  organic  mod  [peat  ion,  to  find  the  function  or 
the  act,  and  reciprocally.  This  definition  seems  tome  to  fulfil  the 
chief  philosophical  conditions  of  the  science;  and  especially  it 
provides  for   that   rational   prevision,  which,  as   has  been  so  often 
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said,  is  the  end  of  all  true  science;  an  end  which  abides  through 
all  the  degrees  of  imperfection  which,  in  any  science,  at  present  pre- 
vents its  attainment.  It  is  eminently  important  to  keep  this  end  in 
view  in  a  science  so  intricate  as  this,  in  which  the  multitude  of  details 
tempts  to  a  fatal  dispersion  of  efforts  upon  desultory  researches. 
No  one  disputes  that  the  most  perfect  portions  of  the  science  are 
those  in  which  prevision  has  been  best  realized;  and  this  is  a  suf- 
ficient justification  of  the  proposal  of  this  aim,  whether  or  not  it 
shall  ever  be  fully  attained.  My  definition  excludes  the  old  divis- 
ion between  anatomy  and  physiology,  because  I  believe  that  division 
to  have  marked  a  very  early  stage  of  the  science,  and  to  be  no 
longer  sustainable.  Jt  was  by  the  simple  and  easy  considerations 
of  anatomy  that  the  old  metaphysical  view  was  discredited,  and 
positivity  first  introduced  into  biology:  but  that  service  once  ac- 
complished, no  reason  remains  for  the  separation  ;  and  the  division, 
in  fact,  is  growing  fainter  every  day. 

Not  only  does  my  definition  abstain  from  separating  anatomy 
from  physiology;  it  joins  to  it  another  essential  part,  the  nature 
of  which  little  is  known.  If  the  idea  of  life  is  really  inseparable 
from  that  of  organization,  neither  can  be  severed,  as  we  have  seen, 
from  that  of  a  medium  or  environment,  in  a  determinate  relation 
with  them.  Hence  arises  a  third  elementary  aspect;  viz.,  the 
general  theory  of  organic  media,  and  of  their  action  upon  the 
organism,  abstractedly  regarded.  That  is  what  the  German  philos- 
ophers of  our  day  confusedly  asserted  in  their  notion  of  an  inter- 
mediate realm — of  air  and  water — uniting  the  inorganic  and  organic 
worlds:  and  this  is  what  M.  de  Blainville  had  in  view  in  what  he 
called  the  study  of  exterior  modifiers,  general  and  special.  Un- 
happily, this  portion  which,  after  anatomy  proper,  is  the  most  indis- 
pensable preliminary  of  biology,  is  still  so  obscure  and  imperfect 
that  few  physiologists  even  suspect  its  existence. 

The  definition  that  I  have  proposed  aids  us  in  describing  not 
only  the  object  or  nature  of  the  science,  but  its  subject,  or  domain  ; 
for,  according  to  this  formula,  it  is  not  in  a  single  organism,  hut  in 
all  known,  and  even  possible  organisms,  that  biology  must  endeavor 
to  establish  a  constant  and  necessary  harmony  between  the  anatom- 
ical point  of  view  and  the  physiological.  This  unity  of  subject  is 
one  of  the  chief  philosophical  beauties  of  biology  ;  and,  in  order  to 
maintain  it,  we  must  here  avow  that,  in  the  midst  of  an  almost  in- 
finite diversity,  the  study  of  man  must  always  prevail,  and  rule  all 
the  rest,  whether  as  starting-point  or  aim/  Our  hope,  in  studying 
other  organisms,  is  to  arrive  at  a  more  exact  knowledge  of  man  ; 
and  again,  the  idea  of  man  is  the  only  possible  standard  to  Thick 
we  can  refer  other  organic  systems.  In  this  sense,  and  in  this 
only,  can  the  point  of  view  of  the  antiquated  philosophy  be  sus- 
tained by  the  deeper  philosoph}T  which  is  taking  its  place.  Such 
is.  then,  the  necessary  consolidation  of  all  the  parts  of  biological 
science,  notwithstanding  the  imposing  vastness  of  its  rational 
domain. 
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As  for  the  means  of  investigation  in  this  science — the  Means  of  înves- 
first  observation  that  occurs  is  that  it  affords  a  striking  Ration, 
confirmation  of  the  philosophical  law  before  laid  down,  of  the  inev- 
itable increase  of  our  scientific  resources  in  proportion  to  the  com- 
plication of  the  phenomena  in  question.  If  biological  phenomena 
are  incomparably  more  complex  than  those  of  any  preceding  sci- 
ence, the  study  of  them  admits  of  the  most  extensive  assemblage  of 
intellectual  means  (many  of  them  new)  and  develops  human  fac- 
ulties hitherto  inactive,  or  known  only  in  a  rudimentary  state. 
The  logical  resources  which  are  thus  obtained  will  be  exhibited 
hereafter.  At  present,  we  must  notice  the  means  of  direct  explo- 
ration and  analysis  of  phenomena  in  this  science. 

First,  observation  acquires  a  new  extension.  Chem- 
istry admitted  the  use  of  all  the  five  senses  ;  but  biol- 
ogy is,  in  this  respect,  an  advance  upon  chemistry.  We  can  here 
employ  an  artificial  apparatus  to  perfect  the  natural  sensations,  and 
especially  in  the  case  of  sight.  Much  needing  precaution  in  the  use, 
and  very  subject  to  abuse,  as  is  this  resource,  it  will  always  be 
eagerly  employed.  In  a  statical  view,  such  an  ap-  Artificial  ap- 
paratus helps  us  to  a  much  better  estimate  of  a  strnc-  Paratus- 
ture  whose  least  perceptible  details  may  acquire  a  primary  impor- 
tance, in  various  relations  :  and,  even  in  the  dynamical  view,  though 
much  less  favorable,  we  are  sometimes  enabled  by  these  artificial 
means  to  observe  directly  the  elementary  play  of  the  smallest 
organic  parts,  which  are  the  ordinary  basis  of  the  principal  vital 
phenomena.  Till  recently,  these  aids  were  limited  to  the  sense  of 
sight,  which  here,  as  everywhere  else,  is  the  chief  agent  of  scien- 
tific observation.  But  some  instruments  have  been  devised  in  our 
day  to  assist  the  hearing;  and,  though  invented  for  pathological 
investigations,  they  are  equally  fit  for  the  study  of  the  healthy 
organism.  Though  rough  at  present,  and  not  to  be  compared  to 
microscopic  apparatus,  these  instruments  indicate  the  improvements 
that  may  be  made  hereafter  in  artificial  hearing.  Moreover,  they 
suggest,  by  analogy,  that  the  other  senses,  not  excepting  even 
touch,  may  admit  of  such  assistance,  hinted  to  the  restless  sagacity 
of  explorers  by  a  better  theory  of  the  corresponding  sensations. 

Next,  the  biologist  has  an  advantage  over  the  chemist  in  being 
able  to  employ  the  whole  of  chemical  procedures,  as  a  chemical  ex- 
sort  of  new  power,  to  perfect  the  preliminary  explora-  Ploratlon- 
tion  of  the  subject  of  his  researches,  according  to  the  evident  rule 
of  philosophy  that  each  doctrine  may  be  converted  into  a  method 
with  regard  to  those  that  follow  it  in  the  scientific  hierarchy  ;  but 
never  with  regard  to  those  which  precede  it.  In  anatomical  obser- 
vations, especially,  as  might  be  foreseen,  a  happy  use  is  made  of 
chemical  procedure,  to  characterize  with  precision  the  different 
elementary  tissues,  and  the  chief  products  of  the  organism.  In 
physiological  observations,  also,  though  they  are  less  favorable  to 
the  use  of  such  means,  they  are  of  real  and  notable  efficacy — always 
supposing,  in  both  cases,  that  they  are  used  under  the  guidance  of 
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sound  philosophy,  and  not  overcharged  with  the  minute  numerical 
details  which  too  often  burden  the  chemical  analysis  of  the  organic 
tissues.  One  more  resource  may  be  mentioned,  which  was  often 
employed  by  Bichat  to  make  up  for  the  absence  or  imperfection  of 
chemical  tests;  the  examination  of  alimentary  effects — the  substan- 
ces which  immediately  compose  organized  bodies  being,  usually,  by 
their  nature,  more  or  less  n't  for  nutrition.  In  an  anatomical  view, 
this  study  may  become  a  useful  complement  of  the  other  means  of 
investigation. 

Proceeding  to  the  second  class  of  means — Experi- 
ment can  not  but  be  less  and  less  decisive,  in  proportion 
to  the  complexity  of  the  phenomena  to  be  explored  :  and  therefore 
we  saw  this  resource  to  be  less  effectual  in  chemistry  than  in 
physics  ;  and  we  now  find  that  it  is  eminently  useful  in  chemistry 
in  comparison  with  physiology.  ,  In  fact,  the  nature  of  the  phenom- 
ena seems  to  offer  almost  insurmountable  impediments  to  any 
extensive  and  prolific  application  of  such  a  procedure  in  biology. 
These  phenomena  require  the  concurrence  of  so  large  a  number  of 
distinct  influences,  external  and  internal,  which,  however  diverse, 
are  closely  connected  with  each  other,  and  yet  within  narrow  lim- 
its, that,  however  easy  ir  may  be  to  disturb  or  suspend  the  process 
under  notice,  it  is  beyond  measure  difficult  to  effect  a  determinate 
perturbation.  If  too  powerful,  it  would  obviate  the  phenomenon: 
if  too  feeble,  it  would  not  sufficiently  mark  the  artificial  case.  And, 
on  the  other  hand,  though  intended  and  directed  to  modify  one 
only  of  the  phenomena,  it  must  presently  affect  several  others,  in 
virtue  of  their  mutual  sympathy.  Thus,  it  requires  a  highly  philo- 
sophical spirit,  acting  with  extreme  circumspection,  to  conduct 
physiological  experiments  at  all  ;  and  it  is  no  wonder  if  such 
experiments  have,  with  a  few  happy  exceptions,  raised  scientific 
difficulties  greater  than  those  proposed  to  be  solved — to  say  noth- 
ing of  those  innumerable  experiments  which,  having  no  definite 
aim,  have  merely  encumered  the  science  with  idle  and  uncon- 
nected details. 

In  accordance  with  what  has  been  said  of  the  mutual  relations 
of  the  organism  and  its  environment,  we  must  bear  in  mind  that 
experiments  in  physiology  must  be  of  two  kinds.  We  must  intro- 
duce determinate  perturbations  into  the  medium  as  well  as  the 
organism  ;  whereas  the  latter  process  has  alone  been  commonly 
By  affecting  thé  attempted.  If  it  is  objected  that  the  organism  must 
organism.  itself  be  disturbed  by  such  affection  of  the  medium,  the 

answer  is  that  the  study  of  this  reaction  is  itself  a  part  of  the 
experiment.  It  should  be  remarked  that  experimentation  on  the 
organism  is  much  the  less  rational  of  the  two  methods,  because  the 
conditions  of  experiment  are  much  less  easily  fulfilled.  The  first 
rule,  that  the  change  introduced  shall  be  fully  compatible  with  the 
existence  of  the  phenomenon  to  be  observed,  is  rendered  often  im- 
practicable by  the  incompatibility  of  life  with  much  alteration  of 
the  organs  ;  and  the   second    rule — that    the    two  compared   cases 


EXPERIMENT.  311 

shall  differ  under  only  one  point  of  view — is  baffled  by  the  mutual 
sympathy  of  the  organs,  which  is  very  different  from  their  harmony 
with  their  environment.  In  both  lights,  nothing  can  be  imagined 
more  futile  in  the  way  of  experiment  than  the  practice  of  vivisec- 
tion, which  is  the  commonest  of  all.  Setting  aside  the  considera- 
tion of  the  cruelty,  the  levit}T,  and  the  bad  moral  stimulus  involved 
in  the  case,  it  must  be  pronounced  absurd  ;  for  any  positive  solution 
is  rendered  impossible  by  the  induced  death  of  a  system  eminently 
indivisible,  and  the  universal  disturbance  of  the  organism  under  its 
approach. 

The  second  class  of  physiological  experiments  ap-  By affecting  the 
pears  to  me  much  more  promising;  that  in  which  the  Medium- 
system  of  exterior  circumstances  is  modified  for  a  determinate  pur- 
pose. Scarcely  anything  has  been  done  in  this  direction  beyond 
some  incomplete  researches  into  the  action  of  artificial  atmospheres, 
and  the  comparative  influence  of  different  kinds  of  alimentation. 
We  are  here  better  able  to  circumscribe,  with  scientific  precision, 
the  artificial  perturbation  we  produce  ;  we  can  control  the  action 
upon  the  organism,  so  that  the  general  disturbance  of  the  system 
may  affect  the  observation  very  slightly  ;  and  we  can  suspend  the 
process  at  pleasure,  so  as  to  allow  the  restoration  of  the  normal 
state  before  the  organism  has  undergone  any  irreparable  change. 
It  is  easy  to  see  how  favorable,  in  comparison,  these  conditions  are 
to  rational  induction.  And  to  these  considerations  may  be  added 
the  one  more,  that  under  this  method  we  can  observe  varying  states 
in  one  individual;  whereas,  under  the  practice  of  vivisection,  we 
have  to  observe  the  normal  state  in  one  individual,  and  the  arti- 
ficial in  another.  Thus  we  are  justified  in  our  satisfaction  that  the 
least  violent  method  of  experimentation  is  the  most  instructive. 

As  to  the  application  of  experiment  in  the  various  comparative 
degrees  of  the  biological  scale; — it  is  easiest  in  the  exPeriment- 
lower  order  of  organisms,  because  their  organs  are  simpler  and 
fewer,  their  mutual  sympathy  is  less,  and  their  environment  is  more 
definite  and  less  complex;  and  these  advantages,  in  my  opinion, 
more  than  compensate  for  the  restriction  of  the  field  of  experiment. 
It  is  true,  we  are  remote  from  the  human  type,  which  is  the  funda- 
mental unity  of  biology;  and  our  judgment  is  thus  impaired,  espe- 
cially with  regard  to  the  phenomena  of  animal  life:  but,  on  the 
other  hand,  we  are  all  the  nearer  to  the  scientific  constitution 
proper  to  inorganic  physics,  which  I  consider  to  be  the  ultimate 
destination  of  the  art  of  experiment.  The  advantages  at  the  other 
end  of  the  scale  are  that  the  higher  the  organism,  the  more  is  it 
susceptible  of  modification,  both  from  its  own  complexity  and  from 
the  greater  variety  of  external  influences  involved  ; — every  advan- 
tage bringing  with  it,  as  we  have  seen,  an  increase  of  difficulty. 

Ko  one  will  suppose,  I  trust,  that  from  anything  I  have  said  I 
have  the  slightest  desire  to  undervalue  the  use  of  experiment  in 
biology,  or  to  slight  such  achievements  as  Harvey's  experiments  on 
circulation  ;  Ilaller's  on  irritability;  part  of  Spallaiizani's  on  diges- 
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tion  and  generation  ;  Bi  chat's  on  the  triple  harmony  between  the 
heart,  the  brain,  and  the  lungs  in  the  superior  animals  ;  those  of 
Legallois  on  animal  heat  ;  and  many  analogous  efforts  which,  seeing 
the  vast  difficulty  of  the  subject,  may  rival  the  most  perfect  investi- 
gations in  physics.  My  object  is  simply  to  rectify  the  false  or 
exaggerated  notions  of  the  capacity  of  the  experimental  method, 
misled  by  its  apparent  facility  to  suppose  it  the  best  method  of 
physiological  research;  which  it  is  not.  One  consideration  remains 
in  this  connection  ;  the  consideration  of  the  high  scientific  destina- 
tion of  pathological  investigation,  regarded  as  offering,  in  biology, 
the  real  equivalent  of  experimentation,  properly  so  called. 
Pathological  in-  Precise!  y  in  tlie  case  in  which  artificial  expérimenta- 
vestigatfcn.  tj()n  jg  t]ie  m06i  difficult,  nature  fulfils  the  conditions  foi- 
ns ;  and  it  would  surely  be  mistaking  the  means  for  the  end  to  in- 
sist on  introducing  Into  the  organism  perturbations  of  our  own 
devising,  when  we  may  find  them  taking  place  without  that  addi- 
tional confusion  which  is  caused  by  the  use  of  artificial  methods. 
Physiological  phenomena  lend  themselves  remarkably  to  that  spon- 
taneous experimentation  which  results  from  a  comparison  of  the 
normal  and  abnormal  states  of  the  organism.  The  state  of  disease 
is  not  a  radically  different  condition  from  that  of  health.  The 
pathological  condition  is  to  the  physiological  simply  a  prolongation 
of  the  limits  of  variation,  higher  or  lower,  proper  to  each  phenom- 
enon of  the  normal  organism  ;  and  it  can  never  produce  any  entirely 
new  phenomenon.  Therefore,  the  accurate  idea  of  the  physiologi- 
cal state  is  the  indispensable  ground  of  any  sound  pathological 
theory  ;  and  therefore,  again,  must  the  scientific  study  of  pathologi- 
cal phenomena  be  the  best  way  to  perfect  our  investigations  into 
the  normal  state.  The  gradual  invasion  of  a  malady,  and  the  slow 
passage  from  an  almost  natural  condition  to  one  of  fully-marked 
disease,  are  far  from  being  useless  preliminaries,  got  rid  of  by  the 
abrupt  introduction  of  what  may  be  called  the  violent  malady  of 
direct  experiment  :  they  offer,  on  the  contrary,  inestimable  materials 
to  the  biologist  able  to  put  them  to  use.  And  so  it  is  also  in  the 
happy  converse  case,  of  the  return,  spontaneous  or  contrived,  to 
health,  which  presents  a  sort  of  verification  of  the  primitive  analysis. 
Moreover,  the  direct  examination  of  the  chief  phenomenon  is  not 
obscured,  but  much  elucidated,  by  this  natural  process.  And  again, 
it  may  be  applied  directly  to  Man  himself,  without  prejudice  to  the 
pathology  of  animals,  and  even  of  vegetables.  We  may  enjoy  our 
power  of  turning  our  disasters  to  the  profit  of  our  race:  and  we 
can  not  but  deplore  the  misfortune  that  our  great  medical  establish- 
ments are  so  constituted  as  that  little  rational  instruction  is  ob- 
tained from  them,  for  want  of  complete  observations  and  duly-pre- 
pared observers. 

Here,  as  elsewhere,  the  distinction  holds  of  the  phenomena  belong- 
ing to  the  organism  or  to  the  medium  ;  and  here,  as  before,  we  find 
the  maladies  produced  from  without  the  most  accessible  to  inquiry.. 
Pathological  inquiry  is  also  more  suitable  than  experimental,  to  the 
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whole  biological  series  :  and  thus  it  answers  well  to  extend  our 
observations  through  the  entire  hierarchy,  though  our  object  may 
be  the  study  of  Man  ;  for  his  maladies  may  receive  much  light 
from  a  sound  analysis  of  the  derangements  of  other  organisms, — 
even  the  vegetable,  as  we  shall  see  when  we  treat  of  the  compara- 
tive process.  • 

Again,  pathological  analysis  is  applicable,not  only  to  all  organism?, 
but  to  all  phenomena  of  the  same  organism  ;  whereas  direct  experi- 
mentation is  too  disturbing  and  too  abrupt  to  be  ever  applied  with 
success  to  certain  phenomena  which  require  the  most  delicate  har- 
mony of  a  varied  system  of  conditions.  For  instance,  the  observa- 
tion of  the  numerous  maladies  of  the  nervous  system  offers  us  a 
special  and  inestimable  means  of  improving  our  knowledge  of  the 
laws  of  intellectual  and  moral  phenomena,  imperfect  as  are  yet  our 
qualifications  for  using  them.  There  remains  one  other  means  of 
knowledge  under  this  head  ;  the  examination  of  exceptional  organ- 
izations, or  cases  of  monstrosity.  As  might  be  anticipated,  these 
organic  anomalies  were  the  last  to  pass  over  from  the  gaze  of  a 
barren  curiosity  to  the  investigation  of  science;  but  we  are  now 
learning  to  refer  them  to  the  laws  of  the  regular  organism,  and  to 
subject  them  to  pathological  procedures,  regarding  such  exceptions 
as  true  maladies,  of  a  deeper  and  more  obscure  origin  than  others, 
and  of  a  more  incurable  nature; — considerations  which,  of  course, 
reduce  their  scientific  value.  This  resource  shares  with  pathology 
the  advantage  of  being  applicable  through  the  whole  range  of  the 
biological  system. 

It  is  still  necessary  to  insist  that,  in  either  method  of  experimen- 
tation, direct  or  indirect,  artificial  or  natural,  the  elementary  rules 
should  be  kept  in  view  ;  first,  to  have  a  determinate  aim,  that  is, 
to  seek  to  illustrate  an  organic  phenomenon,  under  a  special  aspect  ; 
and,  secondly,  to  understand  beforehand  the  normal  state,  and  its 
limits  of  variation.  In  regard  to  the  more  advanced  sciences,  it 
would  seem  puerile  to  recommend  such  maxims  as  these;  but  we 
must  still  insist  on  them  in  biology.  It  is  through  neglect  of  them 
that  all  the  observations  yet  collected  on  the  derangements  of  the 
intellectual  and  moral  phenomena  have  yielded  scarcely  any  knowl- 
edge of  their  laws.  Thus,  whatever  ma}r  be  the  value  of  the  most 
suitable  method  of  experimentation,  we  must  ever  remember  that 
here,  as  elsewhere,  and  more  than  elsewhere,  pure  observation  must 
always  hold  the  first  rank,  as  casting  light,  primarily,  on  the  whole 
subject,  which  it  is  proposed  to  examine  afterward,  as  a  special 
study,  with  a  determinate  view,  by  the  method  of  experimentation. 

In  the  third  place,  we  have  to  review  the  method  of 
Comparison,  which  is  so  specially  adapted  to  the  study 
of  living  bodies,  and  by  which,  above  all  others,  that  study  must  be 
advanced.  In  Astronomy,  this  method  is  necessarily  inapplicable: 
and  it  is  not  till  we  arrive  at  Chemistry  that  this  third  means  of 
investigation  can  be  used  ;  and  then,  only  in  subordination  to  the 
two  others.      It  is   in   the  study,  both   statical   and  dynamical,  of 
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living  bodies,  that  it  first  acquires  its  full  development;  and  its 
use  elsewhere  can  he  only  through  its  application  here. 

The  fundamental  condition  of  its  use  is  the  unity  of  the  principal 
subject,  in  combination  with  a  great  diversity  of  actual  modifications. 
According  to  the  definition  of  life,  this  combination  is  eminently 
realized  in  the  study  of  biological  phenomena,  however  regarded. 
The  whole  system  of  biological  science  is  derived,  as  we  have  seen, 
from  one  great  philosophical  conception  ;  the  necessary  corres- 
pondence between  the  ideas  of  organization  and  those  of  life. 
There  can  not  be  a  more  perfect  fundamental  unity  of  subject  than 
this;  and  it  is  unnecessary  to  insist  upon  the  almost  indefinite 
variety  of  its  modifications, — statical  and  dynamical.  In  a  purely 
anatomical  view,  all  possible  organisms,  all  the  parts  of  each  or- 
ganism, and  all  the  different  states  of  each,  necessarily  present  a 
common  basis  of  structure  and  of  composition,  whence  proceed 
successively  the  different  secondary  organizations  which  constitute 
tissues,  organs,  and  systems  of  organs,  more  or  less  complicated. 
In  the  same  way,  in  a  physiological  view,  all  living  beings,  from 
vegetable  to  man,  considered  in  all  the  acts  and  periods  of  their 
existence,  are  endowed  with  a  certain  common  vitality,  which  is  a 
necessary  basis  of  the  innumerable  phenomena  which  characterize 
them  in  their  degrees.  Both  these  aspects  present  as  most  im- 
portant, and  really  fundamental,  what  there  is  in  common  among 
all  the  cases;  and  their  particularities  as  of  less  consequence;  which 
is  in  accordance  with  the  great  prevalent  law,  that  the  more  gen- 
eral phenomena  overrule  the  less.  Thus  broad  and  sound  is  the 
basis  of  the  comparative  method,  in  regard  to  biology. 

At  the  first  glance  the  immensity  of  the  science  is  overwhelming 
to  the  understanding,  embracing  as  it  does  all  organic  and  vital 
eases,  which  it  appears  impossible  ever  to  reduce  within  the  com- 
pass of  our  knowledge  :  and  no  doubt,  the  discouragement  hence 
-arising  is  one  cause  of  the  backwardness  of  biological  philosophy. 
Yet  the  truth  is  that  this  very  magnitude  affords  not  an  obstacle, 
but  a  facility  to  the  perfecting  of  the  science,  by  means  of  the 
luminous  comparison  which  results  from  it,  when  once  the  human 
mind  becomes  familiar  enough  with  the  conditions  of  the  study  to 
dispose  its  materials  so  as  to  illustrate  each  other.  The  science 
could  make  no  real  progress  while  Man  was  studied  as  an  isolated 
subject.  Man  must  necessarily  be  the  type;  because  he  is  the  most 
complete  epitome  of  the  whole  range  of  cases:  Man,  in  his  adult 
and  normal  state,  is  the  representative  of  the  great  scientific  unity, 
whence  the  successive  terms  of  the  great  biological  series  recede, 
till  they  terminate  in  the  simplest  organizations,  and  the  most  im- 
perfect modes  of  existence.  But  the  science  would  remain  in  the 
most  defective  state  in  regard  to  Man  himself,  if  it  were  not  pur- 
sued through  a  perpetual  comparison,  under  all  possible  aspects,  of 
the  first  term  with  all  inferior  ones,  till  the  simplest  was  reached  : 
and  then,  back  again,  through  the  successive  complications  which 
occur  between  the  lowest  type  and  the  highest.     This  is  the  most 
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general,  the  most  certain,  the  most  effectual  method  of  studying 
physiological  as  well  as  anatomical  phenomena.  Not  only  is  there 
thus  a  greater  number  of  cases  known,  hut  each  case  is  much  better 
understood  by  their  approximation.  This  would  not  be  the  case, 
and  the  problem  would  be  embarrassed  instead  of  simplified,  if 
there  were  nota  fundamental  resemblance  among  the  whole  series, 
accompanied  by  gradual  modifications,  always  regulated  in  their 
course:  and  this  is  the  reason  why  the  comparative  method  is  ap- 
propriate to  biology  alone,  of  all  the  sciences,  except,  as  we  shall 
see  hereafter,  in  social  physics. 

Complete  and  spontaneous  as  this  harmony  really  is,  no  philoso- 
pher can  contemplate  without  admiration  the  eminent  art  by  which 
the  human  mind  has  been  aided  to  convert  into  a  potent  means  what 
appeared  at  first  to  be  a  formidable  difficulty.  I  know  no  stronger 
evidence  of  the  force  of  human  reason  than  such  a  transformation 
affords.  And  in  this  case,  as  in  every  other  in  which  primordial 
scientific  powers  are  concerned,  it  is  the  work  of  the  whole  race, 
gradually  developed  in  the  course  of  ages,  and  not  the  original 
product  of  any  isolated  mind — however  some  moderns  may  be 
asserted  to  be  the  creators  of  comparative  biology.  Between  the 
primitive  use  that  Aristotle  made  of  this  method  in  the  easiest  cases 
— as  in  comparing  the  structure  of  Man's  upper  and  lower  limbs — 
to  the  most  profound  and  abstract  approximations  of  existing  biol- 
ogy, we  find  a  very  extensive  series  of  intermediate  states,  con- 
stantly progressive  among  which  history  can  point  out  individually 
only  labors  which  prove  what  had  been  thcadvance  in  the  spirit  of 
the  comparative  art  at  the  corresponding  period,  as  manifested  by 
its  larger  and  more  effectual  application.  It  is  evident  that  the 
comparative  method  of  biologists  was  no  more  the  invention  of  an 
individual  than  the  experimental  method  of  the  physicists. 

There  are  five  principal  heads  under  which  biological  Five  kinds  of 
comparisons  are  to  be  classed.  comparison. 

1.  Comparison  between  the  different  parts  of  the  same  organism. 

2.  Comparison  between  sexes. 

3.  Comparison  between  the  various  phases  presented  by  the 
whole  of  the  development. 

4.  Comparison  between  the  different  races  or  varieties  of  each 
species. 

5.  Lastly,  and  pre-eminently.  Comparison  between  all  the  organ- 
isms of  the  biological  hierarchy. 

It  must  be  understood  that  the  organism  is  always  to  be  sup- 
posed in  a  normal  state.  When  the  laws  of  that  sr.irr  are  fully 
established,  we  may  pass  on  to  pathological  comparison,  which  will 
extend  the  scope  of  those  laws:  but  we  are  not  yet  advanced 
enough  in  our  knowledge  of  normal  conditions  to  undertake  any- 
thing beyond.  Moreover,  though  comparative  pathology  would  be 
a  necessary  application  of  biological  science,  it  can  not  I  »im  a  part 
of  that  science,  but  rather  belongs  to  the  future  medical  science,  of 
which  it  must  form  the  basis. — Again,  biological  comparison  can 
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take  place  only  between  the  organisms,  and  not  between  them  and 
their  medium.  When  such  comparison  comes  to  be  instituted,  it 
will  be,  not  as  biological  science,  butas  a  matter  of  natural  history. 

The  spirit  of  biological  comparison  is  the  same  under  all  forms. 
It  consists  in  regarding  all  cases  as  radically  analogous  in  respect 
to  the  proposed  investigation,  and  in  representing  their  differences 
as  simple  modifications  of  an  abstract  type;  so  that  secondary  dif- 
ferences may  be  connected  with  the  primary  according  to  uniform 
laws;  these  laws  constituting  the  biological  philosophy  by  which 
each  determinate  case  is  to  be  explained.  If  the  question  is  ana- 
tomical, Man,  in  his  adult  and  normal  state,  is  taken  for  the  funda- 
mental unity,  and  all  other  organizations  as  successive  simplifica- 
tions, descending  from  the  primitive  type,  whose  essential  features 
will  be  found  in  the  remotest  cases,  stripped  of  all  complication. 
If  the  question  is  physiological,  we  seek  the  fundamental  identity 
of  the  chief  phenomenon  which  characterizes  the  function  proposed, 
amid  the  graduated  modifications  of  the  series  of  comparative  cases, 
till  we  find  it  isolated,  or  nearly  so,  in  the  simplest  case  of  all  ;  and 
thence  we  may  trace  it  back  again,  clothed  in  successive  complica- 
tions of  secondary  qualities.  Thus  the  theory  of  analogous  existen- 
ces, which  has  been  offered  as  a  recent  innovation,"  is  only  the 
necessary  principle  of  the  comparative  method,  under  a  new  name. 
It  is  evident  that  this  method  must  be  of  surpassing  value  when 
philosophically  applied  :  and  also  that,  delicate  as  it  is,  and  requir- 
ing extreme  discrimination  and  care  in  its  estimate  and  use,  it  may 
be  easily  converted  into  a  hinderance  and  embarrassment,  by  giv- 
ing occasion  to  vicious  speculations  on  analogies  which  are  only 
apparent. 

Of  the  five  classes  specified  above,  three  only  are  so  marked  as 
to  require  a  notice  here  :  the  comparison  between  the  different  parts 
of  the  same  organism;  between  the  different  phases  of  each  devel- 
opment; and  between  the  distinct  terms  of  the  great  hierarchy  of 
living  bodies. 

The  method  of  comparison  began  with  the  first  of 
pam  orf8the°  these.  Looking  no  further  than  Man,  no  philosophical 
mind  can  help  being  struck  by  the  remarkable  resem- 
blance that  his  different  chief  parts  bear  to  each  other  in  many 
respects, — both  as  to  structure  and  function.  First,  all  the  tissues, 
all  the  apparatus,  in  as  far  as  they  are  organized  and  living,  offer 
those  fundamental  characteristics  which  are  inherent  in  the  very 
ideas  of  organization  and  life,  and  to  which  the  lowest  organisms 
are  reduced.  But,  in  a  more  special  view,  the  analogy  of  the  or- 
gans becomes  more  and  more  marked  as  that  of  the  functions  is  so  ; 
and  the  converse  ;  and  this  often  leads  to  luminous  comparisons, 
anatomical  and  physiological,  passing  from  the  one  to  the  other, 
alternately.  This  original  and  simple  method  of  comparison  is  by 
no  means  driven  out  by  newer  processes.  It  was  thus,  for  instance, 
that  Bichat,  whose  subject  was*  Man  only,  and  adult  Man,  discovered 
the  fundamental  analogy  between   the  mucous  and  the  cutaneous 
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systems,  which  has  yielded  so  much  advantage  to  both  biology  and 
pathology.  And  again,  with  all  M.  de  Blainville's  mastery  of  the 
principle  of  the  comparative  method,  we  can  not  doubt  the  suffi- 
ciency of  the  analysis  of  the  human  organism  to  establish  the  resem- 
blance he  exhibited  between  the  skull  and  the  other  elements  of  the 
vertebral  column. 

A  new  order  of  resources  presents  itself  when  we  0f  phases  of  the 
compare  the  different  phases  of  the  same  organism.  sameoi«anism. 
Its  chief  value  is  in  its  offering,  on  a  small  scale,  and,  as  it  were, 
under  one  aspect,  the  whole  series  of  the  most  marked  organisms 
of  the  biological  hierarchy  ;  for  it  is  obvious  that  the  primitive  state 
of  the  highest  organism  must  present  the  essential  characters  of  the 
complete  state  of  the  lowest  ;  and  thus  successively, — without, 
however,  compelling  us  to  find  the  counterpart  of  every  inferior 
term  in  the  superior  organism.  Such  an  analysis  of  ages  unques- 
tionably offers  the  property  of  realizing  in  an  individual,  that  suc- 
cessive complication  of  organs  and  functions  which  characterizes 
the  biological  hierarchy,  and  which,  in  this  homogeneous  and  com- 
pact form,  constitutes  a  special  and  singular  order  of  luminous 
comparisons.  Useful  through  all  degrees  of  the  scale,  it  is  evidently 
most  so  in  the  case  of  the  highest  type,  the  adult  Man,  as  the  in- 
terval from  the  origin  to  the  utmost  complexity  is  in  that  case  the 
greatest.  It  is  valuable  chiefly  in  the  visible  ascendant  period  of 
life;  for  we  know  very  little  of  the  foetal  period  ;  and  the  declin- 
ing stage,  which  is  in  fact  only  a  gradual  death,  presents  little  sci- 
entific interest:  for,  if  there  are  many  ways  of  living,  there  is  only 
one  natural  way  of  dying.  The  rational  analysis  of  death,  how- 
ever, has  its  own  importance,  constituting  a  sort  of  general  corol- 
lary, convenient  for  the  verification  of  the  whole  body  of  biologi- 
cal laws. 

The  popular  notion  of  comparative  biology  is  that  it  0f  different  or- 
consists  wholly  of  the  last  of  the  methods  I  have  pointed  eanisms- 
out:  and  this  shows  how  pre-eminent  it  is  over  the  others  ;  the 
popular  exasperation  however  be i no-  mischievous  bv  concealing  the 
origin  of  the  art.  The  peculiarity  of  this  largest  application  con- 
sists in  its  being  founded  on  a  very  protracted  comparison  of  a 
very  extensive  series  of  analogous  cases,  in  which  the  modification 
proceeds  by  almost  insensible  graduated  declension.  The  two  more 
restricted  methods  could  not  offer  a  series  of  cases  extensive 
enough  to  establish,  without  confirmation,  the  nature  and  value  of 
the  comparative  method,  though,  that  point  once  fixed,  they  may 
then  come  into  unquestionable  use.  As  for  the  value  of  the  largest 
application,  it  demonstrates  itself.  There  is  clearly  no  structure 
or  function  whose  analysis  may  not  be  perfected  by  an  examination 
of  what  all  organisms  offer  in  common  with  regard  to  that  structure 
and  function,  and  by  the  simplification  effected  by  the  stripping 
away  of  all  accessory  characteristics,  till  the  quality  sought  is 
found  alone,  whence  the  process  of  reconstruction  can  begin.  It 
may  even   be  fairly  said   that   no  anatomical    arrangement,  and  no 
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physiological  phenomenon,  can  be  really  understood  till  the  abstract 

notion  of  its  principal  element  is  thus  reached,  by  successively  at- 
taching to  it  all  secondary  ideas,  in  the  rational  order  prescribed 
by  their  greater  or  less  persistence  in  the  organic  series.  Such  a 
method  seems  to  me  to  offer,  in  biology,  a  philosophical  character 
very  like  mathematical  analysis  genuinely  applied  ;  when  it  presents, 
as  we  have  seen,  in  every  indefinite  series  of  analogous  cases,  the 
essential  part  which  is  common  to  all,  and  which  was  before  hidden 
under  the  secondary  specialties  of  each  separate  case.  It  can  not 
be  doubted  that,  the  comparative  art  of  biologists  will  produce  an 
equivalent  result,  up  to  a  certain  point  ;  and  especially,  by  the  ra- 
tional consideration  of  the  organic  hierarchy. 

This  great  consideration  was  at  first  established  only  in  regard 
to  anatomy  ;  but  it  is  yet  more  necessary  in  physiology,  and  not 
less  applicable,  except  from  the  difficulty  of  that  kind  of  observa- 
tion. In  regard  to  physiological  problems  particularly,  it  should 
be  remarked  that  not  only  all  animal  organisms,  but  the  vegetable 
also,  should  be  included  in  the  comparison.  Many  important 
phenomena,  and  among  others  those  of  organic  life,  properly  so 
called,  can  not  be  analyzed  without  an  inclusion  of  the  vegetable 
form  of  them.  There  we  see  them  in  their  simplest  and  most, 
marked  condition,  for  it  is  by  the  great  act  of  vegetable  assimila- 
tion that  brute  matter  passes  really  into  the  organized  state,  all 
ulterior  transformations  by  means  of  the  animal  organization  being 
much  less  marked.  And  thus,  the  laws  of  nutrition,  which  are  of 
r lie  highest  importance,  are  best  disclosed  by  the  vegetable  organ- 
ism. The  method  is  unquestionably  applicable  to  all  organs  and 
all  acts,  without  my  exception  ;  but  its  scientific  value  diminishes 
as  it  is  applied  to  the  higher  apparatus  and  functions  of  the  superior 
organisms,  because  these  are  restricted  in  proportion  to  their  com- 
plexity and  superiority.  This  is  eminently  the  case  with  the 
highest  intellectual  and  moral  functions  which  below  Man  disap- 
pear almost  entirely;  or,  at  least,  almost  cease  to  be  recognizable 
below  the  first  classes  of  the  mammifers.  We  can  not  but  feel  it 
to  be  an  imperfection  in  the  comparative  method  that  it  serves  us 
least  where  we  are  most  in  need  of  all  our  resources;  but  it  would 
be  nnphilosophical  to  deprive  ourselves,  even  in  this  case,  of  the 
light  which  is  cast  upon  the  analysis  of  Man  as  moral,  by  the  study 
of  the  intellectual  and  affective  qualities  of  the  superior  animals, 
and  of  all  others  which  present  such  attributes,  however  imperfect 
our  management  of  the  comparison  may  yet  be.  And  we  may  ob- 
serve that  the  comparative  method  finds  a  partial  equivalent  in  the 
rational  analysis  of  ages, — thus  rendered  more  clear,  extensive, 
and  complete, — for  the  disadvantages  which  belong  to  the  same 
stage  of  the  biological  hierarchy. 

Thus  I  have  presented  the  principal  philosophical  characters  of 
the  comparative  method.  It  being  the  aim  of  biological  study  to 
ascertain  the  general  laws  of  organic  existence,  it  is  plain  that  no 
course  of  inquiry  could  be  more  favorable  than  that  which   ex- 
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hibits  organic  cases  as  radically  analogous,  and  deducible  from 
each  other. 

This  study  of  our  means  of  exploration  has  shown  that  our  re- 
sources do  indeed  increase  with  the  complexity  of  our  subject. 
The  two  first  methods — of  Observation  and  Experiment — we  have 
seen  to  acquire  a  large  extension  in  the  case  of  this  science:  while 
the  third,  before  almost  imperceptible,  becomes,  by  the  nature  of 
the  phenomena,  well-nigh  unbounded  in  its  scope.  We  have  next 
to  examine  the  true  rational  position  of  Biology  in  the  hierarchy 
of  the  fundamental  sciences;  that  is,  its  relation  to  those  that  pre- 
cede it,  and  to  the  one  which  follows  it,  in  order  to  ascertain  what 
kind  and  degree  of  speculative  perfection  it  admits  of,  and  what 
preliminary  training  is  best  adapted  to  its  systematic  cultivation. 
By  this  inquiry  we  shall  see  why  we  are  justified  in  assigning  to  it 
a  place  between  chemistry  and  social  science. 

Of  the  relation  of  Biology  to  social  science,  I  need 
say  little  here,  as  I  shall  have  to  speak  of  it  at  length  oiogy  to  other 
in  another  chapter.  My  task  will  then  be  to  separate 
them,  rather  than  to  establish  their  connection,  which  it  is  the  ten- 
dency of  our  time  to  exaggerate,  through  the  spontaneous  develop- 
ment of  natural  philosophy.  None  but  purely  metaphysical  philos- 
ophers would  at  this  day  persist  in  classing  the  theory  of  the  human 
mind  and  of  society  as  anterior  to  the  anatomical  and  physiological 
study  of  individual  man.  We  may  therefore  regard  this  point  as 
sufficiently  settled  for  the  present,  and  pass  on  to  the  relation  of 
Biology  to  inorganic  philosophy. 

It  is  to  chemistry  that  Biology  is,  by  its  nature,  most 
directly  and  completely  subordinated.  In  analyzing 
the  phenomenon  of  life,  we  saw  that  the  fundamental  acts  which,  by 
their  perpetuity,  characterize  that  state,  consist  of  a  series  of  com- 
positions and  decompositions;  and  they  are  therefore  of  a  chemical 
nature.  Though  in  the  most  imperfect  organisms,  vital  reactions, 
are  widely  separated  from  common  chemical  effects,  it  is  not  the 
less  true  that  all  the  functions  of  the  proper  organic  life  are  neces- 
sarily controlled  by  those  fundamental  laws  of  composition  and  de- 
composition which  constitute  the  subject  of  chemical  science.  If 
we  could  conceive  throughout  the  whole  scale  the  same  separation 
of  the  organic  from  the  animal  life  that  we  see  in  vegetables  alone 
the  vital  motion  would  offer  only  chemical  conceptions,  except  the 
essential  circumstances  which  distinguish  such  an  order  of  molecu- 
lar reactions.  The  general  source  of  these  important  differences 
is,  in  my  opinion,  to  be  looked  for  in  the  result  of  each  chemical 
conflict  not  depending  only  on  the  simple  composition  of  the  bodies 
between  which  it  takes  place,  but  being  modified  by  their  proper 
organization  ;  that  is,  by  their  anatomical  structure.  Chemistry 
must  clearly  furnish  the  starting-point  of  every  rational  theory  of 
nutrition,  secretion,  and,  in  short,  all  the  functions  of  the  vegeta- 
tive life,  considérée!  separately;  each  of  which  is  controlled  by  the 
influence  of  chemical  laws,  except  for  the  special  modifications  be- 


320  POSITIVE    PHILOSOPHY. 

longing  to  organic  conditions.  If  we  now  bring  in  again  the  con- 
sideration, discarded  for  the  moment,  of  the  animal  life,  we  see 
that  it  could  in  no  way  alter  this  fundamental  subordination,  though 
it  must  greatly  complicate  its  actual  application  :  for  we  have  seen 
that  the  animal  life,  notwithstanding  its  vast  importance,  can  never 
be  regarded  in  biology  otherwise  than  as  destined  to  extend  and 
perfect  the  organic  life,  whose  general  nature  it  can  not  change. 
Such  an  intervention  modifies,  anew  and  largely,  the  chemical  laws 
of  the  purely  organic  functions,  so  as  to  render  the  effect  very 
(iitfieult  to  foresee;  but  not  the  less  do  these  laws  continue  to  con- 
trol the  aggregate  of  the  phenomena.  If.  for  instance,  a  change  in 
the  nervous  condition  of  a  superior  organism  disturbs  a  given  secre- 
tion, as  to  its  energy  or  even  its  nature,  we  can  not  conceive  that 
such  an  alteration  can  be  of  a  random  kind:  such  modifications, 
irregular  as  they  may  appear,  are  still  submitted  to  the  chemical 
laws  of  the  fundamental  organic  phenomenon,  which  permit  certain 
variations,  but  interdict  many  more.  Til  US,  no  complication  pro- 
duced by  animal  life  can  withdraw  the  organic  functions  from  their 
subordination  to  the  laws  of  composition  and  decomposition.  This 
relation  is  so  important,  that  no  scientific  theory  could  be  conceived 
of  in  biology  without  it;  since,  in  its  absence,  the  most  funda- 
mental phenomena  might  be  conceived  of  as  susceptible  of  arbitrary 
variations,  which  would  not  admit  of  any  true  law.  When  we 
hear,  at  this  day,  on  the  subject  of  azote,  such  a  doctrine  as  that 
the  organism  has  the  power  of  spontaneously  creating  certain  ele- 
mentary substances,  we  perceive  how  indispensable  it  still  is  to  in- 
sist directly  on  those  principles  which  alone  can  restrain  the  spirit 
of  aberration. 

Besides  this  direct  subordination  of  biology  to  chemistry,  there 
are  relations  of  method  between  them.  Observation  and  experi- 
mentation being  much  more  perfect  in  chemistry,  they  serve  as  an 
admirable  training  for  biological  inquiry.  Again,  a  special  prop- 
erty of  chemistry  is  its  developing  the  art  of  scientific  nomenclature  ; 
and  it  is  in  chemistry  that  biologists  must  study  this  important  part 
of  the  positive  method,  though  it  can  not,  from  the  complexity  of 
rheir  science,  be  of  so  much  scientific  value  as  in  chemistry.  It  is 
on  the  model  of  the  chemical  nomenclature  that  those  systematic 
denominations  have  been  laid  down  by  which  biologists  have  classi- 
fied the  most  simple  anatomical  arrangements,  certain  well-defined 
pathological  states,  and  the  most  general  degrees  of  the  animal 
hierarchy  :  and  it  is  by  a  continued  pursuit  of  the  same  method 
that  further  improvements  will  be  effected. 

We  thus  see  why  biology  takes  its  place  next  after  chemistry, 
and  why  chemical  inquiries  constitute  a  natural  transition  from  the 
inorganic  to  the  organic  philosophy. 

The  subordination  of  biology  to  Physics  follows  from 
its  relation  to  Chemistry  :  but  there  are  also  direct  rea- 
sons, relating  both  to  doctrine  and  method,  why  it  should  be  so. 

As  to  doctrine, — it  is  clear  that  the  general  laws  of  one  or  more 
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branches  of  Physics  must  be  applied  in  the  analysis  of  any  physio- 
logical phenomenon.  This  application  is  necessary  in  the  examina- 
tion of  the  medium,  in  the  first  place  ;  and  the  analysis  of  the 
medium  is  required  to  be  very  exact,  on  account  of  the  strong  effect 
of  its  variations  on  phenomena  so  easily  modified  as  those  of  the 
organism.  And  next,  the  organism  itself  is  no  less  dependent  on 
those  laws,  relating  as  they  do  to  weight,  heat,  electricity,  etc. 
It  is  obvious  that  if  biology  is  related  to  chemistry  through  the 
organic  life,  it  is  related  to  Physics  by  the  animal  life, — the  most 
special  and  noble  of  the  sensations,  those  of  sight  and  hearing, 
requiring  for  the  starting-point  of  their  investigation  an  application 
of  optics  and  acoustics.  The  same  remark  holds  good  in  regard  to 
the  theory  of  utterance,  and  the  study  of  animal  heat  and  the 
electric  properties  of  the  organism.  It  remains  to  be  wished  that 
the  biologists  would  study  and  apply  these  laws  themselves,  instead 
of  committing  the  task  to  physicists  :  but  they  have  hitherto  fol- 
lowed too  much  the  example  of  the  physicists,  who,  as  we  have 
seen,  have  committed  the  application  of  mathematical  analysis  in 
their  own  science  to  the  geometers  ;  whereas,  it  can  not  be  too 
carefully  remembered  that  if  the  more  general  sciences  are  inde- 
pendent of  the  less  general,  which,  on  the  other  hand,  must  be 
dependent  on  them,  the  students  of  the  higher  must  be  unfit,  in  vir- 
tue of  that  very  independence,  to  apply  them  to  a  more  complex 
science,  whose  conditions  they  can  not  sufficiently  understand.  If 
the  case  was  clear  in  regard  to  the  intrusion  of  the  geometers  into 
physics,  it  is  yet  more  so  with  regard  to  the  intrusion  of  the  physi- 
cists into  biology  ;  on  account  of  the  more  essential  difference  in 
the  nature  of  the  two  sciences.  The  biologists  should  qualify  them- 
selves for  the  application  of  the  preceding  sciences  to  their  own, 
instead  of  looking  to  the  physicists  for  guidance  which  can  only 
lead  them  astray. 

In  regard  to  Method,  biology  is  indebted  to  physics  for  the  most 
perfect  models  of  observation  and  experimentation.  Observations 
in  physics  are  of  a  sufficient  complexity  to  serve  as  a  type  for  the 
same  method  in  biology,  if  divested  of  their  numerical  considera- 
tions, which  is  easily  done.  Chemistry,  however,  can  furnish  an 
almost  equally  good  model  in  simple  observation.  It  is  in  experi- 
mentation that  biologists  may  find  in  physics  a  special  training  for 
their  work.  As  the  most  perfect  models  are  found  in  the  study  of 
physics,  and  the  method  is  singularly  difficult  in  physiology,  we  see 
how  important  the  contemplation  of  the  best  type  must  be  to  biol- 
ogists. Such  is  the  nature  of  the  dependence,  as  to  doctrine  and 
method,  of  biology  on  physics.  We  turn  next  to  its  relations  with 
Astronomy  ;  and  first,  with  regard  to  doctrine. 

The  relation  of  physiology  to  astronomv  is  more  im- 

,,  n  it  i   •  To  Astronomy. 

portant   than   is   usually  supposed.     I  mean  something 
more  than  the  impossibility  of  understanding  the  theory  of  weight, 
and  its  effects  upon  the  organism,  apart  from  the  consider:) t ion  of 
general    gravitation.     I    mean,   besides,   and    more   speciallv,  that 
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it  is  impossible  to  form  a  scientific  conception  of  the  conditions 
of  vital  existence  without  taking  into  the  account  the  aggregate 
astronomical  elements  that  characterize  the  planet  which  is  the 
home  of  that  vital  existence.  We  shall  see  more  fully,  in  the 
next  book,  how  humanity  is  affected  by  these  astronomical  condi- 
tions ;  hut  we  must  cursorily  review  these  relations  in  the  present 
connection. 

The  astronomical  data  proper  to  our  planet  are.  of  course,  stati- 
cal and  dynamical.  The  biological  importance  of  the  statical  con- 
ditions is  immediately  obvious.  No  one  questions  the  importance 
to  vital  existence  of  the  mass  of  our  planet  in  comparison  with  that 
of  the  sun,  which  determines  the  intensity  of  gravity  ;  or  of  its 
form,  which  regulates  the  direction  of  the  force  ;  or  of  the  funda- 
mental equilibrium  and  the  regular  oscillations  of  the  fluids  which 
cover  the  greater  part  of  its  surface,  and  with  which  the  existence 
of  living  beings  is  closely  implicated  ;  or  of  its  dimensions,  which 
limit  the  indefinite  multiplication  of  races,  and  especially  the  hu- 
man ;  or  of  its  distance  from  the  centre  of  oui-  system,  which 
chiefly  determines  its  temperature.  Any  sudden  change  in  one  or 
more  of  these  conditions  would  largely  modify  the  phenomena  of 
life.  l>ut  the  influence  of  the  dynamical  conditions  of  astronomy 
on  biological  study  is  yet  more  important.  Withont  the  two  con- 
ditions of  the  fixity  of  the  poles  as  a  centre  of  rotation,  and  the 
uniformity  of  the  angular  velocity  of  the  earth,  then1  would  be  a 
continual  perturbation  of  the  organic  media  which  would  be  incom- 
patible with  life.  Bichat  pointed  out  that  the  intermittence  of  the 
proper  animal  life  is  subordinate  in  its  periods  to  the  diurnal  rota- 
tion of  our  planet  ;  and  we  may  extend  the  observation  to  all  the 
periodical  phenomena  of  any  organism,  in  both  the  normal  and 
pathological  states,  allowance  being  made  for  secondary  and  tran- 
sient influences.  Moreover,  there  is  every  reason  to  believe  that, 
in  every  organism,  the  total  duration  of  life  and  of  its  chief  natural 
phases  depends  on  the  angular  velocity  proper  to  our  planet;  for 
we  are  authorized  to  admit  that,  other  things  being  equal,  the  dura- 
tion of  life  must  be  shorter,  especially  in  the  animal  organism,  in 
proportion  as  the  vital  phenomena  succeed  each  other  more  rapidly. 
If  the  earth  were  to  rotate  much  faster,  the  course  of  physiological 
phenomena  would  be  accelerated  in  proportion  ;  and  hence  life 
would  be  shorter;  so  that  the  duration  of  life  may  be  regarded  as 
dependent  on  the  duration  of  the  day.  If  the  duration  of  the  year 
were  changed,  the  life  of  the  organism  would  again  be  affected  :  but 
a  yet  more  striking  consideration  is  that  vital  existence  is  abso- 
lutely implicated  with  the  form  of  the  earth's  orbit,  as  has  been 
observed  before.  If  that  ellipse  were  to  become,  instead  of  nearly 
circular,  as  eccentric  as  the  orbit  of  a  comet,  both  the  medium  and 
the  organism  would  undergo  a  change  fatal  to  vital  existence.  Thus 
the  small  eccentricity  of  the  earth's  orbit  is  one  of  the  main  con- 
ditions of  biological  phenomena,  almost  as  necessary  as  the  stability 
of  the  earth's  rotation  ;  and  every  other  element  of  the  annual  mo- 
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tion  exercises  an  influence,  more  or  less  marked,  on  biological  con- 
ditions, though  not  so  great  as  the  one  we  have  adduced.  The 
inclination  of  the  plane  of  the  orbit,  for  instance,  determines  the 
division  of  the  earth  into  climates,  and,  consequently,  the  geograph- 
ical distribution  of  living  species,  animal  and  vegetable.  And 
again,  through  the  alternation  of  seasons,  it  influences  the  phases 
of  individual  existence  in  all  organisms  ;  and  there  is  no  doubt  that 
life  would  be  affected  if  the  revolution  of  the  line  of  the  nodes  were 
accelerated;  so  that  its  being  nearly  immoveable  has  some  biologi- 
cal value.  These  considerations  indicate  how  necessary  it  is  for 
biologists  to  inform  themselves  accurately,  and  without  any  inter- 
vention, of  the  real  elements  proper  to  the  astronomical  constitution 
of  our  planet.  An  inexact  knowledge  will  not  suffice.  The  laws 
of  the  limits  of  variation  of  the  different  elements,  or,  at  least,  a 
scientific  analysis  of  the  chief  grounds  of  their  permanence,  are 
essential  to  biological  investigation;  and  these  can  be  obtained 
only  through  an  acquaintance  with  astronomical  conceptions,  both 
geometrical  and  mechanical. 

It  may  at  first  appear  anomalous,  and  a  breach  of  the  encyclope- 
dical arrangement  of  the  sciences,  that  astronomy  and  biology 
should  be  thus  immediately  and  eminently  connected,  while  two 
other  sciences  lie  between.  But,  indispensable  as  are  physics  and 
chemistry,  astronomy  and  biology  are,  by  their  nature,  the  two 
principal  branches  of  philosophy.  They,  the  complements  of  each 
other,  include  in  their  rational  harmony  the  general  system  of  our 
fundamental  conceptions.  The  solar  system  and  man  are  the  ex- 
treme terms  withiù  which  our  ideas  will  for  ever  be  included.  The 
system  first,  and  then  Man,  according  to  the  positive  course  of  our 
speculative  reason:  and  the  reverse  in  the  active  process:  the 
laws  of  the  system  determining  those  of  Man,  and  remaining  un- 
affected by  them.  Between  these  two  poles  of  natural  philosophy 
the  laws  of  physics  interpose,  as  a  kind  of  complement  of  the 
astronomical  laws  ;  and  again,  those  of  chemistry,  as  an  immediate 
preliminary  of  the  biological.  Such  being  the  rational  and  indis- 
soluble constitution  of  these  sciences,  it  becomes  apparent  why  I 
insisted  on  the  suhordination  of  the  study  of  Man  to  that  of  the 
system,  as  the  primary  philosophical  characteristic  of  positive 
biology. 

Though  in  the  infancy  of  the  human  mind,  when  it  was  in  its 
theological  state,  and  in  its  youthful  metaphysical  stage,  the  order  of 
these  sciences  was  reversed,  there  was  a  preparation  for  the  true 
view.  Through  all  the  fanciful  notions  of  the  ancient  philosophy 
about  the  physiological  influence  of  the  stars,  we  discern  a  strong 
though  vague  perception  of  some  connection  between  vital  and  ce- 
lestial phenomena.  Like  all  primitive  intuitions  of  the  understand- 
ing, this  one  needed  only  rectification  by  the  positive  philosophy; 
under  the  usual  condition,  however,  of  being  partially  overthrown 
in  order  to  be  reorganized.  But  modern  students,  finding  no  as- 
tronomical conditions  in  the  course  of  their  anatomical  and  physio- 
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logical  observations,  have  discarded  the  idea  of  them  altogether, 
— as  if  it  were  possible  for  facts  to  bear  immediate  testimony  to 
the  conditions  without  which  they  could  not  exist,  and  which  do  not 
admit  of  a  moment's  suspension  !  Such  an  order  of  primitive  con- 
ditions is  however  now  established  beyond  dispute.  In  order  to 
prevent  any  return  to  vicious  or  exaggerated  notions  about  the 
physiological  influence  of  the  stars,  it  is  enough  to  bear  in  mind 
two  considerations:  lirst,  that  the  astronomical  conditions  of  vital 
existence  are  comprised  within  our  own  planetary  system  ;  and, 
secondly,  that  they  relate,  not  directly  to  the  organism,  hut  to  its 
environment,  affecting  as  they  do  the  constitution  of  oui-  globe. 

In  regard  to  method, — the  importance  of  astronomical  study  to 
biologists  consists,  as  in  other  cases,  in  its  offering  the  most  perfect 
model  of  philosophizing  on  any  phenomena  whatever;  the  import- 
ance of  this  example  becoming  greater  in  proportion  to  the  com- 
plexity of  the  subordinate  science,  on  account  of  the  stronger 
temptation  to  discursive  and  idle  inquiries  offered  by  the  latter. 
The  more  difficult  their  researches  become,  the  more  sedulous  should 
pln-siologists  be  to  refresh  their  positive  forces  at  the  source  of 
positive  knowledge;  and,  in  the  contemplation  of  the  lew  general 
and  indisputable  conceptions  which  constitute  this  lofty  science,  to 
be  on  their  guard  against  the  baseless  notions  of  a  vital  principle, 
vital  forces,  and  entities  of  that  character.  Hitherto,  all  advance 
in  positivity  in  biology  has  been  obtained  at  the  expense  of  its  dig- 
nity, which  has  always  been  implicated  with  an  imaginary  origin  of 
life,  of  sensibility,  etc.:  but  when  physiologists  have  learned  from 
their  study  of  gravitation  and  other  primary  laws  how  to  confine 
themselves  to  true  science,  their  subject  will  rise  to  the  highest 
elevation  that  positivity  admits  of, — that  rational  prevision  of  events 
which  is,  as  I  have  so  often  said,  the  end  of  true  science  : — an  end 
to  be  aimed  at  in  biology,  as  it  is  perfectly  fulfilled  in  astronomy. 

Here,  too,  must  biologists  learn  the  character  of  sound  scientific 
hypotheses.  This  method  is  eminently  wanted  in  so  complex  a 
study  as  physiology;  but  it  has  been  as  yet  used  with  very  little 
effect.  The  way  is,  undoubtedly,  to  determine  the  organ  from  the 
function,  or  the  function  from  the  organ.  It  is  permissible  to  form 
the  most  plausible  hypothesis  as  to  the  unknown  function  of  a  given 
organ,  or  the  concealed  organ  of  a  manifest  function.  If  the  sup- 
position be  in  harmony  with  existing  knowledge,  if  it  be  held  pro- 
visionally, and  if  it  be  capable  of  a  positive  verification,  it  may 
contribute  to  the  progress  of  discovery,  and  is  simply  a  use  of  a 
right  of  the  human  mind,  exercised  as  in  astronomy.  The  only 
eminent  example  known  to  me  of  sound  hypothesis  in  biology  is 
that  of  M.  Bronssais,  in  proposing  the  mucous  membrane  of  the 
alimentary  canal  as  the  seat  of  so-called  essential  fevers.  Whether 
he  was  mistaken  or  not,  is  not  the  question.  His  hypothesis  being 
open  to  unquestionable  confirmation  or  subversion,  it  gave  a  great 
impulse  to  the  study  of  pathology  in  a  positive  manner:  and  it  will 
stand  in  the  history  of  the  human  mind,  as  the  first  example  of  the 
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spontaneous  introduction  of  a  sound  hypothetical  method  into  the 
positive  study  of  living  beings:  a  method  derived  from  the  region 
of  astronomy. 

It  remains  to  consider  the  relation  of  biology  to  mathematics. 

The  encroachments  of  the  pure  geometers  upon  the 
domain  of  biology  have  been  attended  with  the  same 
mischief,  but  in  an  aggravated  form,  that  we  have  witnessed  in  the 
case  of  other  sciences.  This  mischief  has  led  physiologists  to  re- 
pudiate mathematics  altogether,and  open  an  impassable  gulf  between 
themselves  and  the  geometers.  This  is  a  mistake;  inasmuch  as 
their  science  cannot  be  severed  from  that  which  is  the  basis  of  the 
whole  of  natural  philosophy  ;  and  it  is  only  through  the  admission 
of  this  that  they  can  maintain  the  originality  and  independence  of 
their  scientific  labors.  The  rational  study  of  nature  proceeds  on 
the  ground  that  all  phenomena  are  subject  to  invariable  laws,  which 
it  is  the  business  of  philosophical  speculation  to  discover.  It  is 
needless  to  prove  that  on  any  other  supposition,  science  could  not 
exist,  and  our  collections  of  facts  could  yield  no  result.  In  the 
phenomena  of  living  bodies,  as  in  all  others,  every  action  proceeds 
according  to  precise,  that  is,  mathematical  laws,  which  we  should 
ascertain  if  we  could  study  each  phenomenon  by  itself.  The  phe- 
nomena of  the  inorganic  world  are,  for  the  most  part,  simple  enough 
to  be  calculable  :  those  of  the  organic  world  are  too  complex  for 
our  management  :  but  this  has  nothing  to  do  with  any  difference  in 
their  nature.  And  this  is  the  view  which  both  geometers  and 
biologists  should  bear  in  mind. 

If  in  astronomy  our  calculations  are  baffled  when  we  pass  be- 
yond two  or  three  essential  conditions,  it  is  evident  how  impracti- 
cable they  must  be  amidst  the  inextricable  complications  of  physi- 
ology. And  again,  this  complexity  prevents  our  ever  effecting  a 
mathematical  disclosure  of  the  elementary  laws  of  the  science. 
This  excludes  all  idea  of  this  method  of  philosophizing  in  biology  ; 
for  these  laws  are  no  otherwise  accessible  than  by  the  immediate 
analysis  of  their  numerical  effects.  Now,  whichever  way  vital 
phenomena  are  looked  at,  they  present  such  endless  and  incessant 
variations  in  their  numbers,  that  geometers  are  baffled  as  completely 
as  if  those  degrees  were  entirely  arbitrary.  Even  numerical 
chemistry  is  inapplicable  to  bodies  whose  molecular  composition 
varies  incessantly  ;  and  this  is  precisely  the  distinguishing  character 
of  living  organisms.  However  hurtful  may  have  been  the  incursions 
of  the  geometers,  direct  and  indirect,  into  a  domain  which  it  is  not 
for  them  to  cultivate,  the  physiologists  are  not  the  less  wrong  in 
turning  away  from  mathematics  altogether.  It  is  not  only  that 
without  mathematics  they  could  not  receive  their  due  preliminary 
training  in  the  intervening  sciences  :  it  is  further  necessary  for  them 
to  have  geometrical  and  mechanical  knowledge,  to  understand  the 
structure  and  the  play  of  the  complex  apparatus  of  the  living,  and 
especially  the  animal  organism.  Animal  mechanics,  statical  and 
dv mimical,  must  be  unintelligible  to  those  who  are  ignorant  of  the 
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general  laws  of  rational  mechanics.  The  laws  of  equilibrium  and 
motion  are,  as  we  saw  when  treating  of  them,  absolutely  universal 
in  their  action,  depending  wholly  on  the  energy,  and  not  at  all  on 
the  nature  of  the  forces  considered:  and  the  only  difficulty  is  in 
their  numerical  application  in  cases  of  complexity.  Thus,  discard- 
ing all  idea  of  a  numerical  application  in  biology,  we  perceive  that 
the  general  theorems  of  sialics  and  dynamics  must  be  steadily 
verified  in  the  mechanism  of  living  bodies,  on  the  rational  study  of 
which  they  cast  an  indispensable  light.  The  highest  orders  of 
animals  act,  in  repose  and  motion,  like  any  other  mechanical  ap- 
paratus of  similar  complexity,  with  the  one  difference  of  the  mover, 
which  has  no  power  to  alter  the  laws  of  motion  and  equilibrium. 
The  participation  of  rational  mechanics  in  positive  biology  is  thus 
evident.  Mechanics  can  not  dispense  with  geometry;  and  besides, 
we  see  how  anatomical  and  physiological  speculations  involve  con- 
siderations of  form  and  position,  and  require  a  familiar  knowledge 
of  the  principal  geometrical  laws  which  may  cast  light  upon  those 
complex  relations. 

In  regard  to  method,  the  necessity  of  recurring  to  a  perfect 
model  of  reasoning,  the  more  earnestly  in  proportion  to  the  com- 
plexity of  the  science  c. mcerned,  is  applicable  in  regard  to  Mathe- 
matics, as  to  Astronomy;  only  wiih  still  greater  urgency.  In 
mathematics  we  find  the  primitive  source  of  rationality;  and  to 
mathematics  must  the  biologists  resort  for  means  to  carry  on  their 
researches.  If  biologists  have  hitherto  not  done  this,  but  contented 
themselves  with  what  is  called  logic,  apart  from  all  determinate 
reasoning,  much  of  the  fault  is  chargeable  upon  the  indifference  of 
geometers  about  duly  organizing  the  whole  of  mathematical  knowl- 
edge. The  imperfect  and  inadequate  character  of  the  elementary 
treatises  on  mathematics  that  have  hitherto  been  given  to  the  world 
quite  accounts  for  the  neglect  of  the  fundamental  logical  properties 
of  mathematical  science  by  even  intelligent  minds.  It  accounts 
also  for  the  exaggerations  of  some  philosophers,  who  maintain  that, 
far  from  preparing  the  intellectual  organ  for  the  rational  interpre- 
tation of  nature,  a  mathematical  education  rather  tends  to  develop 
a  spirit  of  sophistical  argumentation  and  illusory  speculation. 
Such  an  abuse,  however,  can  not  affect  the  real  value  of  mathemat- 
ics as  a  means  of  positive  education  ;  but  rather  exhibits  the  neces- 
sity of  a  philosophical  renovation  of  the  whole  system  of  mathe- 
matical instruction.  Whatever  advantage  can  be  attributed  to 
logic  in  directing  and  strengthening  the  action  of  the  understanding 
is  found  in  a  higher  degree  in  mathematical  study,  with  the  immense 
added  advantage  of  a  determinate  subject,  distinctly  circumscribed, 
admitting  of  the  utmost  precision,  and  free  from  the  danger  which 
is  inherent  in  all  abstract  logic — of  leading  to  useless  and  puerile 
rules,  or  to  vain  ontological  speculations.  The  positive  method, 
being  everywhere  identical,  is  as  much  at  home  in  the  art  of  reason- 
ing as  anywhere  else  :  and  this  is  why  no  science,  whether  biology 
)r  any  other,  can  offer  any  kind  of  reasoning,  of  which  mathematics 
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does  not  supply  a  simpler  and  purer  counterpart.  Thus,  we  are 
enabled  to  eliminate  the  only  remaining  portion  of  the  old  philos- 
ophy which  could  even  appear  to  offer  any  real  utility  ;  the  logical 
part,  the  value  of  which  is  irrevocably  absorbed  by  mathematical 
science.  Hither,  then,  must  biologists  come,  to  study  the  logical 
art  so  as  to  apply  it  to  the  advancement  of  their  difficult  researches. 
In  this  school  must  they  learn  familiarly  the  real  characters  and 
conditions  of  scientific  evidence,  in  order  to  transfer  it  afterward 
to  the  province  of  their  own  theories.  The  study  of  it  here,  in  the 
most  simple  and  perfect  cases,  is  the  only  sound  preparation  for  its 
recognition  in  the  most  complex. 

The  study  is  equally  necessary  for  the  formation  of  intellectual 
habits  ;  for  obtaining  an  aptitude  in  forming  and  sustaining  positive 
abstractions,  without  which  the  comparative  method  can  not  be 
used  in  either  anatomy  or  physiology.  The  abstraction  which  is  to 
be  the  standard  of  comparison  must  be  first  clearly  formed,  and 
then  steadily  maintained  in  its  integrity,  or  the  analysis  becomes 
abortive  :  and  this  is  so  completely  in  the  spirit  of  mathematical 
combinations,  that  practice  in  them  is  the  best  preparation  for  it. 
A  student  who  can  not  accomplish  the  process  in  the  more  simple 
case  may  be  assured  that  he  is  not  qualified  for  the  higher  order  of 
biological  researches,  and  must  be  satisfied  with  the  humbler  office 
of  collecting  materials  for  the  use  of  minds  of  another  order. 
Hence  arises  another  use  of  mathematical  training — that  of  testing 
and  classifying  minds,  as  well  as  preparing  and  guiding  them. 
Probably  as  much  good  would  be  done  by,  excluding  the  students 
who  only  encumber  the  science  by  aimless  and  desultory  inquiries, 
as  by  fitly  instituting  those  who  can  better  fulfil  its  conditions. 

There  seems  no  sufficient  reason  why  the  use  of  sci-  Use  of  scientiflc 
entific  fictions,  so  common  in  the  hands  of  geometers,  fictions, 
should  not  be  introduced  into  biology,  if  systematically  employed, 
and  adopted  with  sufficient  sobriety.  In  mathematical  studies, 
great  advantages  have  arisen  from  imagining  a  series  of  hypothet- 
ical cases,  the  consideration  of  which,  though  artificial,  may  aid 
the  clearing  up  of  the  real  subject,  or  its  fundamental  elaboration. 
This  art  is  usually  confounded  with  that  of  hypotheses  ;  but  it  is 
entirely  différent,  inasmuch  as  in  the  latter  case  the  solution  alone 
is  imaginary  ;  whereas,  in  the  former,  the  problem  itself  is  radically 
ideal.  Its  use  can  never  be  in  biology  comparable  to  what  it  is  in 
mathematics  ;  but  it  seems  to  me  that  the  abstract  character  of  the 
higher  conceptions  of  comparative  biology  renders  them  susceptible 
of  such  treatment.  The  process  would  be  to  intercalate,  among 
different  known  organisms,  certain  purely  fictitious  organisms,  so 
imagined  as  to  facilitate  their  comparison,  by  rendering  the  biologi- 
cal series  more  homogeneous  and  continuous  ;  and  it  might  be  that 
several  might  hereafter  meet  with  more  or  less  of  a  realization 
among  organisms  hitherto  unexplored.  It  may  be  possible,  in  the 
present  state  of  our  knowledge  of  living  bodies,  to  conceive  of  a 
new  organism  capable  of  fulfilling  certain  given  conditions  of  exist- 
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encc.  However  that  may  be,  the  collocation  of  real  cases  with 
well-imagined  ones,  after  the  manner  of  geometers,  will  doubtless 
be  practised  hereafter,  to  complete  the  general  laws  of  comparative 
anatomy  and  physiology,  and  possibly  to  anticipate  occasionally  the 
direct  exploration.  Even  now,  the  rational  use  of  such  an  artifice 
might  greatly  simplify  and  clear  up  the  ordinary  system  of  pure 
biological  instruction.  But  it  is  only  the  highest  order  of  investi- 
gators  who  can  be  intrusted  with  it.  Whenever  it  is  adopted,  it 
will  constitute  another  ground  of  relation  between  biology  and 
mathematics. 

We  have  now  gone  over  all  those  grounds — both  of  doctrine  and 
of  method.  Of  the  three  parts  of  mathematics,  Mechanics  iB  con- 
nected with  biology  in  the  scientific  point  of  view;  and  geometry 
in  the  logical  :  while  both  rest  upon  the  analytical  theories  which 
are  indispensable  to  their  systematic  development. 

This  specification  of  the  relations  of  biology  determines  its  rank 
in  the  hierarchy  of  sciences.  From  this  again  we  learn  the  kind 
and  degree  of  perfection  of  which  biology  is  susceptible  ;  and,  more 
directly,  the  rational  plan  of  prelim inaiy  education  which  it  indi- 
cates. 

If  the  perfection  of  a  science  were  to  be  estimated 
prospecta  of  tho  by  the  means  of  its  pursuit,  biology  would  evidently 
excel  all  others  ;  for  we  can  concentrate  upon  it  the 
whole  of  the  resources  of  observation  and  of  reasoning  offered  by 
all  the  others,  together  with  some  of  high  importance  appropriate 
to  itself.  Yet,  all  this  wealth  of  resources  is  an  insufficient  com- 
pensation for  the  accumulated  obstacles  which  beset  the  science. 
The  difficulty  is  not  so  much  in  its  recent  passage  into  the  positive 
state  as  in  the  high  complexity  of  its  phenomena.  After  the  wisest 
use  of  all  our  resources,  this  study  must  ever  remain  inferior  to  all 
the  departments  of  inorganic  philosophy,  not  excepting  chemistry 
itself.  Still,  its  speculative  improvement  will  be  greater  than 
might  be  supposed  by  those  who  are  unaware  how  incomplete  and 
barren  is  the  accumulation  of  observations  and  heterogeneous  con- 
ceptions which  now  goes  by  the  name  of  the  science.  All  that  has 
yet  been  done  should  be  regarded  as  a  preliminary  operation — an 
ascertainment  and  trial  of  means,  hitherto  provisional,  but  hence- 
forth to  be  organized.  Such  an  organization  having  really  taken 
place  among  a  few  qualified  investigators,  the  state  of  the  science 
may  be  regarded  as  very  satisfactory.  As  for  the  direct  establish- 
ment of  biological  laws,  the  few  positive  ideas  that  we  have  ob- 
tained justify  the  expectation  that  the  science  of  living  bodies  may 
attain  to  a  real  co-ordination  of  phenomena,  and  therefore  to  their 
prevision,  to  a  greater  or  smaller  extent. 

Requisite  Educa-  J^s  f°r  tne  requisite  education — as  it  comprehends 
«ion.  the  study  of  the  preceding  sciences,  from  mathematics 

downward,  it  is  clearly  of  a  more  extensive  and  difficult  order  than 
any  hitherto  prescribed.  But  the  time  saved  from  the  useless  study 
of  words,  and  from  futile  metaphysical  speculations,  would  suffice 
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for  all  the  purposes  of  the  regenerated  science,  which  discards  these 
encumbrances. 

If,  next,  we  look  at  the  reaction  of  the  science  on  the  education 
of  the  general  mind,  the  first  thing  that  strikes  us  is  that  the  posi- 
tive study  of  Man  affords  to  observers  the  best  test  and  measure  of 
the  mental  power  of  those  who  pursue  the  study.  In  other  sci- 
ences, the  real  power  of  the  inquirer  and  the  value  of  his  acquisi- 
tions are  concealed  from  popular  estimate  by  the  scientific  artifices 
which  are  requisite  for  the  pursuit  ;  as  in  the  case  of  mathematics, 
whose  hieroglyphic  language  is  very  imposing  to  the  uninitiated  : 
so  that  men  of  extremely  small  ability,  rendering  very  doubtful  ser- 
vices, have  obtained  a  high  reputation  for  themselves  and  their 
achievements.  But  this  can  hardly  take  place  in  biology  ;  and  the 
preference  which  popular  good  sense  has  accorded  to  the  study  of 
Man  as  a  test  of  scientific  intelligence  is  therefore  well-grounded. 
Here  the  most  important  phenomena  are  common  to  all  ;  and  the 
race  may  be  said  to  concur  in  the  study  of  Man  :  and,  the  more  dif- 
ficult and  doubtful  the  ascertainment  of  general  laws  in  so  complex 
a  science,  the  higher  is  the  value  of  individual  and  original  medita- 
tion. When  these  laws  become  better  known,  this  originality  will 
yield  some  of  its  value  to  the  ability  which  will  then  be  requisite 
for  their  application.  The  moral  world  will,  under  all  future,  as 
under  all  past  circumstances,  regard  the  knowledge  of  human  na- 
ture as  the  most  indubitable  sign,  and  the  commonest  measure,  of 
true  intellectual  superiority. 

The  first  intellectual  influence  of  the  science  is  in  perfecting,  or 
rather  developing,  two  of  the  most  important  of  our  elementary 
powers,  which  are  little  required  by  the  preceding  sciences  ; — the 
arts  of  comparison  and  of  classification,  which,  however  necessary 
to  each  other,  are  perfectly  distinct.  Of  the  first,  I  have  said 
enough  ;  and  of  the  second  I  shall  speak  hereafter  ;  so  that  I  have 
now  only  to  indicate  its  function  in  biology. 

The  universal  theory  of  philosophical  classifications,  Art  of  c]aS5ifica. 
necessary  not  only  to  aid  the  memory  but  to  perfect  ,iou 
scientific  combinations,  can  not  be  absent  from  any  branch  of  natu- 
ral philosophy  :  but  it  is  incontestable  that  the  full  development  of 
the  art  of  classification  was  reserved  for  biological  science.  As  we 
have  seen  before,  each  of  our  elementary  powers  must  be  specially 
developed  by  that  one  of  our  positive  studies  which  requires  its 
most  urgent  application,  and  which,  at  the  same  time,  offers  it  the 
most  extended  field.  Under  both  aspects,  biology  tends,  more  than 
any  other  science,  to  favor  the  spontaneous  rise  of  the  general  the- 
ory of  classifications.  First,  no  other  so  urgently  claims  a  series  of 
rational  classifications,  on  account  both  of  the  multiplicity  of  dis- 
tinct but  analogous  beings,  and  of  the  necessity  of  organizing  a 
systematic  comparison  of  them  in  the  form  of  a  biological  hierarchy  ; 
and  next,  the  same  characteristics  which  demand  these  classifica- 
tions facilitate  their  spontaneous  establishment.  The  multiplicity 
and  complexity  are  not,  as  might  at  first  appear,  obstacles  to  the 
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systematic  arrangemenl  of  subjects  :  on  the  contrary,  they  are  aids, 
as  the  diversity  of  their  relations  offers  a  greater  number  of  analo- 
gies, more  extensive  and  easy  to  lav  hold  of.  This  is  the  reason 
why  the  classification  of  animals  is  superior  to  that  of  vegetables; 
the  greater  variety  and  complexity  of  animal  organisms  affording  a 
better  bold  for  the  art  of  classifying.  And  thus  we  see  that  the 
wry  difficulties  of  the  science  are  of  a  nature  at  once  to  require 
and  permit  the  most  marked  and  spontaneous  development  of  the 
general  art  of  classification  :  and  hither  must  the  student  in  every 
other  department  of  science  resort,  to  form  his  conceptions  of  this 
all-important  method.  Here  alone  can  geometers,  astronomers, 
physicists,  and  even  chemists  Learn  the  formation  of  natural  groups, 
and  their  rational  co-ordination  :  and  yet  more,  the  general  princi- 
ple of  the  subordination  of  characteristics,  which  constitutes  the 
chief  artifice  of  the  method.  The  biologists  alone,  at  this  day,  can 
be  in  habitual  possession  of  clear  and  positive  ideas  in  these  three 
relations. — Bach  of  the  fundamental  sciences  has,  as  we  have 
already  SO  often  seen,  the  exclusive  property  of  specially  develop- 
ing some  one  of  the  great  logical  procedures  of  which  the  whole 
positive  method  is  composed  ;  and  it  is  thus  that  the  more  complex, 
while  dependent  on  the  simpler,  react  on  their  superiors  by  afford- 
ing them  new  rational  powers  and  instruments.  In  this  view  of  the 
hierarchical  character  and  unity  of  the  system  of  human  knowledge, 
it  becomes  clear  that  the  isolation  still  practised  in  the  organiza- 
tion of  our  positive  studies  is  as  hurtful  to  their  special  progress  as 
to  their  collective  action  upon  the  intellectual  government  of  the 
human  race. 

Looking  now  to  the  higher  functions  of  this  science 
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upon  the  — its  influence  upon  the  positive  spirit,  as  well  as 
Posits spillt'  method — we  have  only  to  try  it  by  the  test  proposed 
before  ; — its  power  of  destroying  theological  conceptions  in  two 
ways  : — by  the  rational  prevision  of  phenomena,  and  by  the  volun- 
tary modification  of  them  which  it  enables  Man  to  exercise.  As 
the  phenomena  of  any  science  become  more  complex,  the  first  power 
decreases,  and  the  other  increases,  so  that  the  one  or  the  other  is 
always  present  to  show,  unquestionably,  that  the  events  of  the 
world  are  not  ruled  by  supernatural  will,  but  by  natural  laws. 
Biological  science  eminently  answers  to  this  test.  While  its  com- 
plexity allows  little  prevision,  at  present,  in  regard  to  its  phenom- 
ena, it  supplies  us  with  a  full  equivalent,  in  regard  to  theological 
conceptions,  in  the  testimony  afforded  by  the  analysis  of  the  condi- 
tions of  action  of  living  bodies.  The  natural  opposition  of  this  spe- 
cies of  investigation  to  every  kind  of  theological  and  metaphysical 
conception  is  particularly  remarkable  in  the  case  of  intellectual  and 
aifective  phenomena — the  positivism  of  which  is  very  recent,  and 
which,  with  the  social  phenomena  that  are  derived  from  them,  are 
the  last  battle-ground,  in  the  popular  view,  between  the  positive 
philosophy  and  the  ancient.  In  virtue  of  their  complexity,  these 
phenomena  are  precisely  those  which  require  the  most  determinate 
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and  extensive  concurrence  of  various  conditions,  exterior  and  inte- 
rior ;  so  that  the  positive  study  of  them  is  eminently  fitted  to  ex- 
pose the  futility  of  the  abstract  explanations  derived  from  the 
theological  or  metaphysical  philosophy.  Hence,  we  easily  under- 
stand the  marked  aversion  which  this  study  is  privileged  to  arouse 
among  different  sects  of  theologians  and  metaphysicians.  As  the 
labors  of  anatomists  and  physiologists  disclose  the  intimate  depend- 
ence of  moral  phenomena  on  the  organism  and  its  environment,  there 
is  something  very  striking  in  the  vain  efforts  of  followers  of  the  old 
philosophies  to  harmonize  with  these  facts  the  illusory  play  of  super- 
natural influences  or  psychological  entities.  Thus  has  the  develop- 
ment of  biological  science  put  the  positive  philosophy  in  possession 
of  the  very  stronghold  of  the  ancient  philosophy.  The  same  effect 
becomes  even  more  striking  in  the  other  direction,  from  biological 
phenomena  being,  beyond  all  others,  susceptible  of  modification 
from  human  intervention.  We  haye  a  large  power  of  affecting  both 
the  organism  and  its  environment,  from  the  very  considerable  num- 
ber of  the  conditions  which  concur  in  their  existence  :  and  our  vol- 
untary power  of  disturbing  phenomena,  of  suspending,  and  even 
destroying  them,  is  so  striking  as  to  compel  us  to  reject  all  idea  of 
a  theological  or  metaphysical  direction.  As  in  the  other  case,  of 
which  indeed  it  is  a  mere  extension,  this  effect  is  most  particularly 
marked  in  regard  to  moral  phenomena,  properly  so  called,  which 
are  more  susceptible  of  modification  than  any  others.  The  most 
obstinate  psychologist  could  not  well  persist  in  maintaining  the 
sovereign  independence  of  his  intellectual  entities,  if  he  would  con- 
sider that  the  mere  standing  on  his  head  for  a  moment  would  put  a 
complete  stop  to  the  course  of  his  own  speculations.  Much  as  we 
may  wish  that,  in  addition  to  these  evidences,  we  had  that  of  an 
extensive  power  of  scientific  prevision  in  biology,  such  a  power  is 
not  needed  for  the  conclusions  of  popular  good  sense.  This  pre- 
vision is  not  always  baffled:  and  its  success  in  a  few  marked  cases 
is  sufficient  to  satisfy  the  general  mind  that  the  phenomena  of  living 
bodies  are  subject,  like  all  others,  to  invariable  natural  laws,  which 
we  are  prevented  from  interpreting  in  all  cases  only  by  their 
extreme  complexity. 

But,  moreover,  positive  biology  has  a  special  conquest  of  its  own 
over  the  theological  and  metaphysical  systems,  by  which  it  has 
converted  an  ancient  dogma  into  a  new  principle.  In  chemistry 
the  same  thing  occurred  when  the  primitive  notion  of  absolute  cre- 
ation and  destruction  was  converted  into  the  precise  conception  of 
perpetual  decomposition  and  recomposition.  In  Astronomy,  the 
same  thing  occurred  when  the  hypothesis  of  final  causes  and 
providential  rule  gave  place  to  the  view  of  the  solar  system  as 
the  necessary  and  spontaneous  result  of  the  mutual  action  of  the 
principal  masses  which  compose  it.  Biology,  in  its  close  connec- 
tion with  astronomy,  has  completed  this  demonstration.  Attacking, 
in  its  own  way,  the  elementary  dogma  of  final  causes,  it  lias  gradu- 
ally transformed  it  into  the  fundamental  principle  of  the  conditions 
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of  existence,  which  it  is  the  particular  aptitude  of  biology  to  develop 
and  systemize.  It  is  a  great  error  in  anatomists  and  physiologists 
■ — an  error  fatal  to  both  science  and  theology — to  endeavor  to  unite 
the  two  views.  Science  compels  us  to  conclude  that  there  is  no 
organ  without  a  function,  and  no  function  without  an  organ.  Under 
the  old  theological  influences,  students  are  apt  to  fall  into  a  state 
of  anti-scientific  admiration  when  they  find  the  conditions  and 
the  fulfilment  coincide — when,  having  observed  a  function,  anatom- 
ical analysis  discloses  a  statical  position  in  the  organism  which 
allows  tlic  fulfilment  of  the  function.  This  irrational  and  barren 
admiration  is  hurtful  to  science,  by  habituating  us  to  suppose  that 
all  organic  acts  arc  effected  as  perfectly  as  we  can  imagine,  thus 
repressing  the  expansion  of  our  biological  speculations,  and  indu- 
cing us  to  admire  complexities  which  are  evidently  injurious:  and 
it  is  in  direct  opposition  to  religious  aims,  as  it  assigns  human  wis- 
dom as  the  rule  and  rxen  the  limit  of  the  divine,  which,  if  such  a 
parallel  is  to  be  established,  must  often  appear  to  be  the  inferior  of 
the  two.  Though  we  can  not  imagine  radically  new  organisms,  we 
can,  as  I  showed  in  my  suggestion  about  the  use  of  scientific  fictions, 
conceive  of  organizations  which  should  differ  distinctly  from  any 
that  are  known  to  us,  and  which  should  be  incontestably  superior  to 
them  in  certain  determinate  respects.  The  philosophical  principle 
of  the  conditions  of  existence  is  in  fact  simply  the  direct  conception 
of  the  necessary  harmony  of  the  statical  and  the  dynamical  analyses 
of  the  subject  proposed.  This  principle  is  eminently  adapted  to  the 
science  of  biology,  which  is  continually  engaged  in  establishing  a 
harmony  between  the  means  and  the  end  ;  and  nowhere  else,  there- 
fore, is  seen  in  such  perfection,  that  double  analysis,  statical  and 
dynamical,  which  is  found  everywhere. 

These,  then,  are  the  philosophical  properties  of  positive  biology. 
To  complete  our  review  of  the  science  as  a  whole,  we  have  only 
to  note  briefly  the  division  and  rational  co-ordination  of  its  parts. 
Distribution  of  I*  does  not  fo-U  within  the  scope  of  this  work  to  no- 
the  science.  tice  several  branches  of  positive  biological  knowledge, 
which  are  of  extreme  importance  in  their  own  place,  but  secondary 
in  regard  to  the  principles  of  positive  philosophy.  We  have  no 
concern  here  with  pathology,  and  the  corresponding  medical  art  ; 
nor  with  natural  history,  and  the  corresponding  art  of  the  educa- 
tion of  organisms.  These  are  naturally,  and  not  untruly,  called 
biological  studies  :  but  we  must  here  confine  the  term  strictly  to 
the  speculative  and  abstract  researches  which  are  the  foundation  of 
the  science.  The  interior  distribution  of  the  science,  thus  regard- 
ed, is  this. 

The  speculative  and  abstract  study  of  the  organism  must  be 
divided,  first,  into  statics  and  dynamics  ;  according  as  we  are  seek- 
ing the  laws  of  organization  or  those  of  life  :  and  again,  statical 
biology  must  be  divided  into  two  parts,  to  which  M.  de  Blain ville 
has  given  the  name,  in  regard  to  animals,  of  zootomy  and  zootaxy, 
according  as  we  study  the  structure  and  composition  of  individual 
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organisms,  or  construct  the  great  biological  hierarchy  which  results 
from  the  comparison  of  all  known  organisms.  It  would  be  easy  to 
modify  M.  de  Blainville's  terms  so  as  to  make  them  common  to 
animals  and  vegetables.  Dynamical  biology,  to  which  we  may  give 
the  name  bionomy,  as  the  end  and  aim  of  the  whole  set  of  studies 
evidently  admits  of  no  analogous  subdivision.  The  general  name 
of  Biology  thus  includes  the  three  divisions,  biotomy,  biotaxy,  and 
pure  bionomy,  or  physiology  properly  so  called. 

Their  definition  exhibits  their  necessary  dependence  ;  and  thereby 
determines  also  their  philosophical  co-ordination.  While  it  is  uni- 
versally allowed  that  anatomical  ideas  are  indispensable  to  physio- 
logical studies,  because  the  structure  must  be  known  before  its 
action  can  be  judged  of,  the  subordination  of  bionomy  to  biotaxy 
is  not  so  well  understood.  Yet  it  is  easy  to  see  that  the  place  of 
any  organism  in  the  scale  must  be  known  before  its  aggregate 
phenomena  can  be  effectually  studied  :  and  again,  the  consideration 
of  this  hierarchy  is  indispensable  to  the  use  of  that  grandest  in- 
strument of  all, — the  comparative  method.  Thus,  from  every  point 
of  view,  the  double  relation  of  dynamical  to  statical  biology  is  un- 
questionable. 

The  two  divisions  of  statical  biology  are  less  clearly  marked  ; 
and  it  even  appears  as  if,  in  regard  to  them,  we  were  involved  in  a 
vicious  circle  :  for  if,  on  the  one  hand,  the  rational  classification  of 
living  beings  requires  the  antecedent  knowledge  of  their  organiza- 
tion, it  is  certain,  on  the  other  hand,  that  anatomy  itself,  like 
physiology,  can  not  be  studied,  in  regard  to  all  organisms,  without 
an  antecedent  formation  of  the  biological  hierarchy.  Thus  we  must 
admit  a  consolidation  of  the  respective  advancements  of  biotomic 
and  biotaxic  studies,  through  their  intimate  connection.  In  such  a 
case,  as  a  separation  and  determinate  co-ordination  are  required  by 
our  understandings,  it  appears  to  me  that  we  can  not  hesitate  to 
make  a  dogmatic  arrangement, — placing  the  theory  of  organization 
before  that  of  classification, — for  the  last  is  absolutely  dependent 
on  the  first  ;  while  the  first  could  meet  some  wants,  though  in  a 
restricted  way,  without  the  second.  In  a  word,  none  but  known 
organisms  can  be  classified  ;  whereas  they  all  can  and  must  be 
studied,  to  a  certain  extent,  without  being  mutually  compared. 
And  again,  there  is  no  reason  why,  in  a  systematic  exposition  of 
anatomical  philosophy,  we  should  not  borrow  directly  from  biotaxy 
its  construction  of  the  organic  hierarchy  ;  an  anticipation  which 
involves  much  less  inconvenience  than  severing  the  complete  study 
of  structure. — However,  it  most  be  always  borne  in  mind  that  any 
3ystem  will  have  to  undergo  a  general  revision,  with  a  view  to 
bi-inging  out  the  essential  relations  of  its  parts  :  the  relations,  not 
only  of  the  two  sections  of  statical  biology,  but  of  both  to  tin' 
dynamical.  This  consideration  goes  far  to  diminish  the  import 
ance  assigned  to  these  questions  of  priority  :  and  the  only  reason 
why  such  a  revision  appears  more  necessary  in  biology  than  i*\  the 
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other  science  is,  that  there  is  a  profounder  accordance  between  its 
departments  than  we  find  in  theirs. 

The  interior  distribution  of  these  three  departments  is  deter- 
mined, as  usual,  by  the  order  of  dependence  of  phenomena,  on  the 
ground  of  their  relative  generality.  Thus,  the  theory  of  the  organic 
life  precedes  that  of  the  animal:  and  the  theory  of  the  highest 
functions  and  organs  of  Man  terminates  the  biological  system. 

It  has  often  been  a  question  whether,  in  studying 
each  organ  and  function  in  the  whole  scale,  it  is  best 
to  begin  at  the  one  end  or  the  other  ; — to  begin  with  Man  or  the 
simplest  known  organism.  I  do  not  consider  this  question  so  all-im- 
portant as  it  is  often  supposed,  as  all  qualified  inquiries  admit  the 
necessity  of  using  the  two  methods  alternately,  whichever  is  taken 
first:  but  I  think  that  a  distinction  should  be  made  between  the 
study  of  the  organic  and  that  of  the  animal  life.  The  functions  of 
the  first  being  chemical,  it  is  less  necessary  to  begin  with  Man; 
and  L  think  there  may  be  a  scientific  advantage  in  studying  the  vege- 
table organism  first,  in  which  that  kind  of  functions  is  the  more  pure 
and  more  marked,  and  therefore  the  more  easily  and  completely  studi- 
ed :  but  every  investigation,  anatomical  or  physiological,  relating  to 
animal  life,  most  be  obscure  if  it  began  elsewhere  than  with  Man, 
who  is  the  only  being  in  which  such  an  order  of  phenomena  is  im- 
mediately intelligible.  It  is  evidently  the  obvious  state  of  Man, 
more  and  more  degraded,  and  not  the  indecisive  state  of  the  sponge, 
more'  and  more  improved,  that  we  should  pursue,  through  the  animal 
series,  when  we  are  analyzing  any  of  the  constituent  characters  of 
animality.  If  we  seem  to  be  by  this  procedure  deserting  the  or- 
dinary course  of  passing  from  the  most  general  and  simple  subject 
to  the  most  particular  and  complex,  it  is  only  to  conform  the  better 
to  the  philosophical  principle  which  prescribes  that  very  course, 
and  which  leads  us  from  the  most  known  subjects  to  the  least 
known.  In  all  cases  but  this,  the  usual  course  is  the  fittest,  in  bio- 
logical studies. 

Here  we  conclude  our  review  of  biological  science  as  a  whole. 
The  extent  to  which  I  have  carried  out  the  survey  will  allow  us  to 
consider  its  separate  portions  very  briefly.  In  doing  so,  I  shall 
follow  the  order  just  laid  down,  passing  from  the  simple  considera- 
tions of  pure  anatomy  to  that  positive  study  of  phenomena  of  the 
intellect  and  the  affections,  as  the  highest  part  of  human  nature, 
which  will  carry  us  over  from  biology  to  Social  Physics, — the  final 
object  of  this  work. 
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CHAPTER  II. 

ANATOMICAL   PHILOSOPHY. 

It  was  during  the  second  half  of  the  last  century  Development  of 
that  Daubenton  and  Vicq-d'Azyr  achieved  the  extension  statical  biology. 
o'-  the  statical  study  of  living  bodies  to  the  whole  of  known  or- 
ganisms ;  and  the  lectures  and  writings  of  Cuvier  carried  on,  and 
spread  abroad,  the  regenerating  influence  of  this  great  view.  But. 
indispensable  as  was  this  conception  to  the  development  of  anatomi- 
cal science,  it  could  not  complete  the  character  of  statical  biology 
without  the  aid  and  addition  of  Bichat's  grand  idea  of  the  general 
decomposition  of  the  organism  into  its  various  elementary  tissues  ; 
the  high  philosophical  importance  of  which  appears  to  me  not  yet 
to  be  worthily  appreciated. 

The  natural  development  of  comparative  anatomy  would,  no 
doubt,  have  disclosed  this  analysis  to  us  sooner  or  later  :  but  how 
slow  the  process  would  have  been  we  may  judge  by  what  we  see  of 
the  reluctance  of  comparative  anatomists  to  abandon  the  exclusive 
study  of  systems  of  organs  while  unable  to  deny  the  preponderant 
importance  of  the  study  of  the  tissues.  -  Of  all  changes,  those 
which  relate  to  method  are  the  most  difficult  of  accomplishment  ; 
and  perhaps  there  is  no  example  of  their  resulting  spontaneously 
from  a  regular  advance  under  the  old  methods,  without  a  direct  im- 
pulsion from  a  new  original  conception,  energetic  enough  to  work 
a  revolution  in  the  system  of  study.  Biology  must,  from  its  great 
complexity,  be  more  dependent  on  such  a  necessity  than  any  other 
science. 

Though  zoological  analysis  furnishes  the  best  means  of  separa- 
ting the  various  organic  tissues,  and  especially  of  giving  precision 
to  the  true  philosophical  sense  of  this  great  notion,  pathological 
analysis  offered  a  more  direct  and  rapid  way  to  suggest 
the  first  idea  of  such  a  decomposition,  even  regarding  cov-Ty8  of  the 
the  human  organism  alone.  When  pathological  anat-  tlsslu'8- 
omy  had  been  once  founded  by  Morgagni,  it  was  evident  that  in 
the  best-marked  maladies  no  organ  is  ever  entirely  diseased,  and 
that  the  alterations  are  usually  confined  to  some  of  its  constituent 
parts,  while  the  others  preserve  their  normal  condition.  In  no  other 
way  could  the  distinction  of  the  elementary  tissues  have  been  so 
clearly  established.  By  the  co-existence  in  one  organ  of  sound  and 
impaired  tissues,  and,  again,  by  different  organs  being  affected  by 
similar  maladies,  in  virtue  of  the  disease  of  a  common  tissue,  the 
analysis  of  the  chief  anatomical  elements  was  spontaneously  in- 
dicated, at  the  same  time  that  the  study  of  the  tissues  was  shown 
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to  be  more  important  than  that  of  the  organs.  It  is  not  consistent 
with  my  objects  to  go  further  into  this  :  but  it  was  necessary  to 
show  that  we  owe  to  pathological  analysis  the  perception  of  this 
essential  truth.  It  was  Pinel  who  suggested  it  to  Bichat,  by  his 
happy  innovation  of  studying  at  once  all  the  diseases  proper  to  the 
different  mucous  membranes.  Bichat  then,  while  knowing  nothing 
of  the  study  of  the  organic  hierarchy,  carried  off  from  the  students 
of  comparative  anatomy  the  honor  of  discovering  the  primitive  idea 
which  is  most  indispensable  of  all  to  the  general  advancement  of 
anatomical  philosophy.  His  achievement  consisted  in  rationally 
connecting  with  the  normal  condition  a  notion  derived  from  the 
pathological  condition,  in  virtue  probably  of  the  natural  reflection, 
that  if  the  different  tissues  of  the  same  organ  could  each  be  sep- 
arately diseased  in  its  own  way,,  they  must  have,  in  their  healthy 
condition,  distinct  modes  of  existence,  of  which  the  life  of  the  organ 
is  really  composed.  This  principle  was  entirely  overlooked  before 
Bichat  published  tin."  treatise  in  which  he  established  the  most  satis- 
factory à-posteriori  development  of  it:  and  it  is  now  placed  be- 
yond all  question.  The  only  matter  of  regret  is  that,  in  creating 
a  wholly  new  aspect  of  anatomical  science,  Bichat  did  not  better 
mark  its  spirit  by  the  title  he  gave  it.  If  he  had  called  it  abstract 
or  elementary  instead  of  general  anatomy,  he  would  have  indicated 
its  philosophical  function,  and  its  relation  to  other  anatomical  points 
of  view. 

The  anatomical  philosophy  began  to  assume  its  de- 
sriacompS».  finitive  character  from  the  very  recent  time  when  the 
m-  anatomy.  iluman  mind  learned  to  combine  the  two  great  primitive 
ideas  of  the  organic  hierarchy,  and  of  Bichat's  discovery,  which 
applies  the  universal  conception  to  the  statical  study  of  living 
bodies.  These  combined  ideas  are  necessarily  the  subject  of  our 
present  examination.  Putting  aside  the  irrational  distinctions,  still 
too  common  among  biologists,  of  many  different  kinds  of  anatomy, 
we  must  here  recognise  only  one  scientific  anatomy,  chiefly  charac- 
terized by  the  philosophical  combination  of  the  comparative  method 
with  the  fundamental  notion  of  the  decomposition  of  the  organs 
into  tissues.  It  is  apparently  strange  that,  after  Bichat's  discovery, 
comparative  anatomists,  with  Cuvier  at  their  head,  should  have 
persisted  in  studying  organic  apparatus  in  its  complex  state,  in- 
stead of  beginning  with  the  investigation  of  these  tissues,  pursuing 
the  analysis  of  the  laws  of  their  combinations  into  organs,  and 
ending  with  the  grouping  of  those  organs  into  apparatus,  properly 
so  called  :  but  not  even  Cuvier's  great  name  can  now  prevent  the 
application  of  the  comparative  method  to  the  analysis  of  tissues, 
throughout  the  whole  biological  hierarchy.  The  work,  though  at 
present  neither  energetically  nor  profoundly  pursued,  is  begun,  and 
will  reform  the  habitual  direction  of  anatomical  speculation. 

Bichat's  studies  related  to  Man  alone  ;  and  his  method  of  com- 
parison bore  only  upon  the  simplest  and  most  restricted  cases  of 
all  ;  the  comparison  of  parts  and  that  of  ages.     His  principle  must. 
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therefore,  necessarily  undergo  some  transformations,  to  fit  it  for  a 
more  extensive  application.  The  most  important  of  these  improve- 
ments, especially  in  a  logical  view,  appears  to  me  to  consist  in 
the  great  distinction  introduced  by  M.  de  Blainville  be-  Elementa  and 
tween  the  true  anatomical  elements  and  the  simple  Product*. 
products  of  the  organism,  which  Bichat  had  confounded.  We  saw 
before  the  importance  of  this  distinction  in  the  chemical  study  of 
organic  substances  :  and  we  meet  it  again  now,  face  to  face,  as  an 
anatomical  conception. 

We  have  seen  that  life,  reduced  to  the  simplest  and  most  general 
notion  of  it,  is  characterized  by  the  double  continuous  motion  of 
absorption  and  exhalation,  owing  to  the  reciprocal  action  of  the 
organism  and  its  environment,  and  adapted  to  sustain  during  a  cer- 
tain time,  and  within  certain  limits  of  variation,  the  integrity  of 
the  organization.  It  results  from  this  that,  at  every  instant  of  its 
existence,  every  living  body  must  present,  in  its  structure  and  de- 
composition, two  very  different  orders  of  principles  :  absorbed  mat- 
ters in  a  state  of  assimilation,  and  exhaled  matters  in  a  state  of 
separation.  This  is  the  ground  of  the  great  anatomical  distinction 
between  organic  elements  and  organic  products.  The  absorbed  mat- 
ters, once  completely  assimilated,  constitute  the  whole  of  the  real 
materials  of  the  organism.  The  exhaled  substances,  whether  solid 
or  fluid,  become,  from  the  time  of  their  separation,  foreign  to  the 
organism,  in  which  they  can  not  generally  remain  long  without 
danger.  Regarded  in  a  solid  state,  the  true  anatomical  elements 
are  always  necessarily  continuous  in  tissue  with  the  whole  of  the 
organism:  and  again,  the  fluid  elements,  whether  stagnant  or  cir- 
culating, remain  in  the  depths  of  the  general  tissue,  from  which 
they  are  equally  inseparable  :  whereas  the  products  are  only  depos- 
ited, for  a  longer  or  shorter  time,  on  the  exterior  or  interior  surface 
of  the  organism.  The  differences  are  not  less  characteristic,  in  a 
dynamical  view.  The  true  elements  alone  must  be  regarded  as 
really  living  :  they  alone  participate  in  the  double  vital  motion  : 
and  they  alone  grow  or  decrease  by  absorption  or  exhalation.  Even 
before  they  are  finally  excreted,  the  products  are  already  essen- 
tially dead  substances,  exhibiting  the  same  conditions  that  they 
would  manifest  anywhere  else,  under  similar  molecular  influences. 

The  separation  of  the  elements  from  the  products  is  not  always 
easy  to  effect,  when,  as  frequently  happens,  they  combine  in  the  same 
anatomical  arrangement  to  concur  in  the  same  function.  All  prod- 
ucts are  not,  like  sweat,  urine,  etc.,  destined  to  be  expelled  without 
further  use  in  the  organic  economy.  Several  others,  as  saliva,  the 
gastric  fluid,  bile,  etc.,  act  as  exterior  substances,  and  in  virtue  of 
their  chemical  composition  in  preparing  for  the  assimilation  of  the 
organic  materials.  It  is  difficult  to  fix  the  precise  moment  when 
these  bodies  cease  to  be  products  ami  become  elements  ;  the  mo- 
ment, that  is,  when  they  pass  from  the  inorganic  to  the  organic 
state, — from  death  to  life.  But  these  difficulties  arise  from  tli<3 
imperfection  of  our  analysis,  and  not  from  anv  uncertainty  in  the 
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principle  of  separation.  It  may  be  observed,  however,  that  there 
are  circumstances  in  which  products,  and  particularly  among  the 
solids,  are  closely  united  to  true  anatomical  elements  in  the  struc- 
ture of  certain  apparatus,  to  which  they  supply  essential  means  of 
improvement.  Such  are,  for  instance,  the  greater  number  of  epi- 
dermic productions,  the  hair,  and  eminently  the  teeth.  But  even 
in  this  case,  a  sufficiently  delicate  dissection,  and  a  careful  analysis 
of  the  whole  of  the  function  will  enable  us  to  ascertain,  with  entire 
precision,  how  much  is  organic  and  how  much  inorganic  in  the  pro- 
posed structure.  Such  an  investigation  was  not  prepared  for  when 
Bichat  confounded  the  teeth  with  the  bones,  and  concluded  the 
epidermis  and  the  hair  to  be  tissues,  of  a  piece  with  the  cutaneous 
tissue  ;  but  the  rectification  which  ensued  was  all-important,  as 
enabling  us  to  define  the  idea  of  tissue  or  anatomical  element,  which 
is  the  preferable  term.  It  was  through  comparative  anatomy  that 
the  rectification  took  place  ;  for  the  study  of  the  biological  series 
showed  that  the  inorganic  parts,  which  in  Man  appear  inseparable 
from  the  essential  apparatus,  are,  in  fact,  only  simple  means  of  ad- 
vancement, gradually  introduced  at  assignable  stages  of  the  ascend- 
ing biological  series. 

If  we  assert  that,  in  the  order  of  purely  anatomical  speculations, 
the  study  of  products  must  be  secondary  to  that  of  elements,  it  will 
not  be  supposed  that  we  undervalue  the  study  of  products.  This 
study  is  of  extreme  importance  in  physiology,  whose  principal  phe- 
nomena would  be  radically  unintelligible  without  it  ;  and  without 
it,  pathological  knowledge  must  come  to  a  stand.  As  results,  they 
indicate  organic  alterations  ;  and  as  modified,  they  exhibit  the  ori- 
gin of  a  great  number  of  those  alterations.  In  fact,  the  knowledge 
of  them  is  much  promoted  by  their  separation  from  the  anatomical 
elements,  which  withdraw  the  attention  of  biologists  from  the  real 
claims  of  the  whole  class  of  products. 

The  consideration  of  products  being  once  dismissed  to  its  proper 
place,  anatomical  analysis  has  assumed  its  true  character  of  com- 
pleteness and  clearness.  Thus  we  may  undertake  now  what  was 
before  impossible — an  exact  enumeration  of  anatomical  elements. 
And  again,  these  tissues  can  be  classified  according  to  their  true 
general  relations  ;  and  may  even  be  reduced  to  a  single  tissue,  mod- 
ified by  determinate  laws.  These  two  are  the  other  chief  trans- 
formations undergone  by  the  great  anatomical  theory  of  Bichat, 
through  the  application  of  the  comparative  method  :  and  these  two 
we  now  proceed  to  review. 

vitality  of  the  Tne  first  is  connected  with  the  great  question  of  the 
organic  fluids,  vitality  of  the  organic  fluids,  about  which  our  ideas  are 
far  from  being,  I  think,  sufficiently  settled.  Every  living  body  con- 
sists of  a  combination  of  solids  and  fluids,  the  respective  propor- 
tions of  which  vary,  according  to  the  species,  within  very  wide 
limits.  The  very  definition  of  the  vital  state  supposes  this  con- 
junction ;  for  the  double  motion  of  composition  and  decomposition 
which  characterizes  life  could  not  take  place  among  solids  alone  ; 
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and,  on  the  other  hand,  a  liquid  or  gaseous  mass  not  only  requires 
a  solid  envelop,  but  could  admit  of  no  real  organization.  If  the 
two  great  primitive  ideas  of  Life  and  Organization  were  not  insep 
arable,  we  might  imagine  the  first  to  belong  to  fluids,  because  they 
are  so  readily  modified  ;  and  the  other  to  solids,  as  alone  capable 
of  structural  formation  :  and  here,  under  another  view,  we  should 
find  the  necessary  harmony  of  the  two  elements.  The  comparison 
of  types  in  the  biological  series  confirms,  in  fact,  the  general  rule 
that  the  vital  activity  increases  with  the  preponderance  of  fluid  ele- 
ments in  the  organism  ;  while  a  greater  persistence  of  the  vital  state 
attends  the  preponderance  of  solids.  This  has  long  been  regarded 
as  a  settled  law  by  philosophical  biologists,  in  studying  the  series  of 
ages  alone.  These  considerations  seem  to  show  that  the  contro- 
versy about  the  vitality  of  fluids  rests,  like  many  other  famous  con- 
troversies, on  a  vicious  proposal  of  the  problem,  since  such  a  mutual 
relation  of  the  solids  and  the  fluids  excludes  at  once  both  humorism 
and  solidism.  Discarding,  of  course,  the  products  from  the  ques- 
tion, there  can  be  no  doubt  that  the  fluid  elements  of  the  organism 
manifest  a  life  as  real  as  that  of  the  solids.  The  founders  of  mod- 
ern pathology,  in  their  reaction  against  the  old  humorism,  have  not 
paid  sufficient  attention,  in  the  theory  of  diseases,  to  the  direct  and 
spontaneous  alterations  of  which  the  organic  fluids,  especially  the 
blood,  are  remarkably  susceptible,  in  virtue  of  the  complexity  of 
their  composition.  It  would  appear,  from,  a  philosophical  point  of 
view,  very  strange  if  the  most  active  and  susceptible  of  the  ana- 
tomical elements  did  not  participate,  primarily  or  consecutively,  in 
the  perturbations  of  the  organism.  But,  on  the  other  hand,  it  is  not 
less  certain  that  the  fluids,  animal  and  vegetable,  cease  to  live  as  soon 
as  they  have  quitted  the  organism  ;  as,  for  instance,  the  blood  after 
venesection.  They  then  lose  all  organization,  and  are  in  the  con- 
dition of  products.  The  vitality  of  the  fluids,  considered  separately, 
constitutes  then  an  ill-defined  and  therefore  interminable  question. 
A  truly  positive  inquiry,  however,  arises  out  of  the  question — the 
inquiry  as  to  which  of  the  immediate  principles  of  a  fluid  are  vital  ; 
for  it  can  not  be  admitted  that  all  are  so  indiscriminately.  Thus, 
the  blood  being  chiefly  composed  of  water,  it  would  be  absurd  to 
suppose  such  an  inert  vehicle  to  participate  in  the  life  of  the  fluid  ; 
but  then,  which  of  the  other  constituents  is  the  seat  of  life  ?  Micro- 
scopic anatomy  gives  us  the  answer, — that  it  resides  in  the  globules, 
properly  so  called,  which  are  at  once  organized  and  living.  How- 
ever valuable  such  a  solution  would  be,  it  can  be  regarded  at  pres- 
ent only  as  an  attempt  ;  for  it  is  admitted  that  these  globules, 
though  determinate  in  form,  shrink  more  and  more  as  the  arterial 
blood  passes  through  an  inferior  order  of  vessels, — that  is,  as  it 
approaches  its  incorporation  with  the  tissues  ;  and  that,  at  the  pre- 
cise moment  of  assimilation,  there  is  a  complete  liquefaction  of  the 
globules.  It  would  thus  appear  that  we  must  cease  to  regard  the 
blood  as  living  at  the  very  moment  when  it  accomplishes  its  chief 
act  of  vitality.     Before  any  decision  can  be  made,  we   must  have 


340  POSITIVE   PHILOSOPHY. 

the  counter  proof, — the  acknowledgment  that  true  globules  ar6 
exclusively  characteristic  of  living  Quids,  in  opposition  to  those 
which,  as  simple  products,  are  essentially  inert,  and  hold  in  sus- 
pension various  solids,  which  make  them  difficult  to  be  distin- 
guished from  true  globules,  notwithstanding  the  determinate  form 
of  the  latter.  Microscopical  observations  are  too  delicate,  and 
sometimes  deceptive,  to  admit  at  present  of  the  irreversible  estab- 
lish ment  of  this  essential  point  of  anatomical  doctrine. 

The  statical  study  of  living  bodies  would  form  but  a  very  incom- 
plete introduction  to  the  dynamical,  if  the  fluids  were  left  out  of 
the  investigation  of  the  organic  elements,  however  much  remains 
to  be  desired  in  our  knowledge  of  them.  The  omission  of  them  in 
Bichat's  treatise  leaves  a  great  gap.  Still,  as  the  anatomy  of 
solids  must  always  take  precedence  of  that  of  fluids,  Bichat  chose 
the  true  point  of  departure,  though  lie  did  not  undertake  the  whole 
subject.  It  must  be  added  that  the  examination  of  the  fluids  is  so 
much  the  more  difficult  of  the  two  as  to  be  well  nigh  impracticable. 
In  an  anatomical  sense,  it  is  impracticable:  and  the  only  two 
methods — microscopical  and  chemical  examination — are  impaired  by 
the  rapid  disorganization  which  ensues  when  the  fluids  quit  the 
organism.  The  chemical  method  is  in  itself  the  more  valuable  of 
the  two:  but,  besides  that  the  chemists  habitually  confound  the 
elements  and  the  products,  they  have  always  examined  the  former 
in  a  more  or  less  advanced  state  of  decomposition  :  and  being  un- 
aware of  this,  they  have  offered  only  the  most  false  and  incoherent 
notions  of  the  molecular  constitution  of  the  organized  fluids.  In 
such  a  state  of  things,  it  is  only  by  a  full  preparation,  from  the  study 
of  the  solid  elements,  that  anything  can  be  done  in  the  study  of  the 
fluids.  It  is  almost  needless  to  say  that  by  the  same  rule  which 
prescribes  this  order,  we  should  study  fluids  in  the  order  of  their 
increasing  liquefaction, — taking  the  fatty  substances  first,  then  the 
blood  and  other  liquids,  and  lastly  the  vaporous  and  gaseous  ele- 
ments, which  will  always  be  the  least  understood. 
classification  of  The  order  of  inquiry  being  thus  settled,  the  next 
the  tissues.  subject  is  the  rational  classification  of  the  tissues,  ac- 
cording to  their  anatomical  filiation.  It  was  not  by  such  a  study 
as  Bichat's, — that  of  Man  alone, — that  anything  certain  could  be- 
come known  of  such  obscure  differences  as  those  of  the  fundamental 
tissues.  In  order  to  obtain  such  knowledge,  the  study  of  the  whole 
biological  series  is  indispensable. 

Organic  The  first  piece  of  knowledge  thus  obtained  is  that 

ceiiuiar  tissue,  the  cellular  tissue  is  the  primitive  and  essential  web  of 
every  organism  ;  it  being  the  only  one  that  is  present  through  the 
whole  range  of  the  scale.  The  tissues  which  appear  in  Man  so 
multiplied  and,  distinct,  lose  all  their  characteristic  attributes  as  we 
descend  the  series,  and  tend  to  merge  entirely  in  the  general  cel- 
lular tissue,  which  remains  the  sole  basis  of  vegetable,  and  perhaps 
of  the  lowest  animal  organization.  The  fact  harmonizes  well  with 
lie  philosophical  account  of  the  basis  of  life,  in  its  last  degree  of 
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simplicity  ;  for  the  cellulai  tissue  is  eminently  fitted,  by  its  struc- 
ture, for  absorption  and  exhalation.  At  the  lower  end  of  the 
series,  the  living  organism,  placed  in  an  unvarying  medium,  does 
nothing  but  absorb  and  exhale  by  its  two  surfaces,  between  which 
are  ever  oscillating  the  fluids  destined  for  assimilation,  and  those 
which  result  from  the  contrary  process.  For  so  simple  a  function 
as  this,  the  cellular  tissue  suffices.  It  remained  to  be  ascertained 
under  what  laws  the  original  tissue  becomes  gradually  modified  so 
as  to  engender  all  the  others,  with  those  attributes  which  at  first 
disguise  their  common  derivation  :  and  this  is  what  Comparative 
anatomy  has  begun  to  establish,  with  some  distinctness. 

The  characteristic  modifications  of  the  tissue  are  of  two  prominent 
classes  :  the  first,  more  common  and  less  profound,  are  limited  to 
the  simple  structure  :  the  other  class,  more  special,  and  more  pro- 
found, affect  the  composition  itself. 

Of  the  first  order  the  prominent  case  is  that  of  the 
dermous  tissue,  properly  so  called,  which  is  the  basis 
of  the  general  organic  envelope,  exterior  and  interior.  The  modi- 
fication here  is  mere  condensation,  differently  marked,  in  regard  to 
animal  organisms,  according  as  the  surface  is,  as  in  exterior  sur- 
faces, more  exhalant  than  absorbent,  or,  as  in  interior  surfaces, 
more  absorbent  than  exhalant.  Even  this  first  transformation  is 
not  rigorously  universal  ;  and  we  must  ascend  the  scale  a  little  way 
to  find  it  clearly  characterized.  Not  only  in  some  of  the  lowest  of 
the  animal  organisms,  are  the  exterior  and  interior  essentially  alike, 
so  that  the  two  surfaces  may  be  interchanged,  but,  if  we  go  a  little 
lower,  we  find  no  anatomical  distinction  between  the  envelope  and 
the  whole  of  the  organism,  which  is  uniformly  cellular. 

By  an  increasing  condensation  of  the  parent  tissue,  three  distinct 
but  inseparable  tissues  proceed  from  the  derma,  all  of  which  are 
destined  to  an  important,  though  passive  office  in  the  animal  economy, 
either  as  envelopes  protecting  the  nervous  organs,  or  as  auxiliaries 
of  the  locomotive  apparatus.     These  are  the  fibrous,  cartilaginous^ 
and  bony  tissues,  ranged  by  Bichat  in  their  rational  order,  and 
named  by  M.  Laurent,  in  their  combination,  the  sclerous  tissue. 
The  different  degrees  of  consolidation  here  arise  from 
the  deposition  in  the  cellular  network  of  a  heterogeneous 
substance,  organic  or  inorganic,  the  extraction  of  which  leaves  no 
doubt  as  to  the  nature  of  the  tissue.     When,  on  the  other  hand,  by 
a  last  direct  condensation,  the  original  tissue  becomes  itself  more 
compact,  without  being  incrusted  by  a  foreign  substance,  we  recog- 
nise a  new  modification,  in  which  impermeability  becomes  compatible 
with  suppleness,  which  is  the  characteristic  of  the  serous,  or  (as  M. 
Laurent  calls  it)  the  kystovs  tissue,  the  office  of  which 
is  to   interpose    between   the  various   mobile    organs,     y8tc 
and  to  contain  liquids,  both  circulating  and  stagnant. 

The    second  cfrder  of  transformations  exhibits   two 
secondary  kinds  of  tissue  which  distinguish  the  animal     Miueoiar  and 
organism,  and  which  appear  at  about  the  same  degree    ,"rvlUStlf8U'* 
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of  the  scale — the  muscular  and  the  nervous  tissues.  In  each  there 
is  an  anatomical  combination  of  the  fundamental  tissue  with  a  spe- 
cial organic  element,  semi-solid  and  eminently  vital,  which,  having 
long  gone  by  the  name  o£  fibrine,  in  the  first  case,  has  suggested 
the  corresponding  name  of  neurine  (given  us  by  M.  de  Blainville) 
for  the  other.  Here  the  transformation  of  the  parent  tissue  is  so 
complete,  that  it  would  be  difficult  to  establish,  and  yet  more  to 
detect  it  in  the  higher  organisms  :  but  the  analogies  of  comparative 
anatomy  leave  no  doubt,  and  only  make  us  wish  that  we  could  un- 
derstand with  more  precision  the  mode  of  anatomical  union  of  the 
muscular  and  nervous  substances  with  the  cellular  tissue. 

Passing  on  to  the  chief  subdivision  of  each  of  the  secondary 
tissues,  the  first  consideration  is  of  the  general  position,  which  is 
always  related  to  a  modification, greater  or  smaller,  of  the  structure 
itself.  Comparative  analysis  shows  us  that  in  the  case  of  both  the 
muscular  and  the  nervous  system,  the  organization  of  the  tissue  be- 
comes more  special  and  elevated,  exactly  in  proportion  to  its 
deeper  position  between  the  exterior  and  interior  surfaces  of  the 
animal  envelope.  Thence  arises  the  rational  division  of  each  of 
these  systems  into  superficial  and  profound.  This  distinction  is  more 
especially  remarkable  with  regard  to  the  nervous  system,  arranged, 
first,  in  the  form  of  filaments,  and  afterward  that  of  ganglions,  with 
or  without  external  apparatus. 

This  is  the  family  of  tissues,  the  study  of  which  forms  the  basis 
of  anatomical  analysis.  It  would  be  departing  from  my  object  to  in- 
quire into  the  laws  of  composition  under  which  the  ascent  is  made 
from  this  primary  study  to  that  of  porous  substances,  and  thence  on 
to  the  theory  of  the  organs,  and  then  to  that  of  systems  of  organs, 
which  would  lead  us  on  to  physiological  analysis.  I  have  fulfilled 
the  aim  of  this  section  in  exhibiting  the  methodical  connection  of 
the  four  degrees  of  anatomical  speculation,  about  which  no  real  un- 
f.imirarionoithe  certainty  exists.  Deeper  than  this  we  can  not  go.  The 
inquiry.  ]ast  term  in  our  abstract,  intellectual  decomposition  of 

the  organism  is  the  idea  of  tissue.  To  attempt  the  passage  from 
this  idea  to  that  of  molecule,  which  is  appropriate  to  inorganic 
philosophy,  is  to  quit  the  positive  method  altogether  :  and  those 
who  do  so,  under  the  fancy  that  they  may  possibly  establish  a  notion 
of  organic  molecules,  and  who  gave  that  vain  search  the  name  of 
transcendental  anatomy,  are  in  fact  imitating  the  chemists  in  a  region 
into  which  Chemistry  must  enter  in  its  own  shape  where  admissible 
at  all,  and  are  asserting  in  other  words  that,  as  bodies  are  formed 
of  in  divisible  molecules,  animals  are  formed  of  animalcules.  This  is 
simply  an  attempt,  in  the  old  spirit,  to  penetrate  into  the  nature  of 
existences,  and  to  establish  an  imaginary  analogy  between  orders 
of  phenomena  which  are  essentially  heterogeneous.  It  is  little 
creditable  to  the  scientific  spirit  of  our  time  that  this  aberration 
should  call  for  exposure  and  rebuke,  and  that  it  should  need  to  be 
asserted  that  the  idea  of  tissue  is,  in  organic  speculation,  the  logi- 
cal equivalent  of  the  idea  of  molecule  in  inorganic  speculation. 
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We  here  find  ourselves  in  possession  of  a  sufficient  basis  of  ana- 
tomical science,  while  we  need  yet  a  more  complete  and  profound 
combination  of  the  ideas  of  comparative  and  textural  anatomy 
This  want  will  be  supplied  when  we  become  universally  familiarized 
with  the  four  analytical  degrees,  complementary  to  each  other, 
which  must  henceforth  be  recognised  and  treated  as  the  basis  of 
anatomical  speculation. 


CHAPTER  III. 

BIOTAXIC   PHILOSOPHY. 


After  the  statical  analysis  of  living  bodies,  there  must  be  a 
hierarchical  co-ordination  of  all  known,  or  even  possible  organisms, 
in  a  single  series,  which  must  serve  as  a  basis  for  the  whole  of  bio- 
logical speculations.  The  essential  principles  of  this  philosophical 
operation  are  what  I  have  now  to  point  out. 

We  have  already  seen  that  it  is  the  distinction  of 
biological  science  to  have  developed  the  theory  of  Somyaroft,Vv4^ 
classifications,  which,  existing  in  all  sciences,  attains  J^Js!s  and  ani* 
its  perfection  when  applied  to  the  complex  attributes  of 
the  animal  organisms.  In  all  ages,  the  vegetable  organism  was  the 
direct  subject  of  biological  classification  ;  but  it  was  pursued  on 
the  principles  furnished  by  the  consideration  of  animals,  whence 
the  type  was  derived  which  guided  philosophical  speculation  in  the 
case.  It  could  not  be  otherwise,  so  marked  and  incontestable  as 
are  the  distinctions  among  animal  organisms  :  and  even  the  zoolo- 
gical classification  of  Aristotle,  imperfect  as  it  is,  is  infinitely  supe- 
rior to  anything  which  could  then  have  been  attempted  with  regard 
to  vegetables.  This  natural  original  classification  has  been  rather 
rectified  than  changed  by  the  labors  of  modern  times  ;  while  that 
of  vegetables  has  met  with  an  opposite  fate.  As  a  fact,  the  first 
successful  attempts  in  the  animal  region  long  preceded  the  estab- 
lishment of  the  true  principles  of  classification  ;  whereas,  it  was 
only  by  a  laborious  systematic  application  of  these  principles  that 
it  has  been  possible,  even  within  a  century,  to  effect  any  rational 
•co-ordination  in  the  vegetable  region,  so  little  marked,  in  compari- 
son, are  the  distinctions  in  the  latter  case.  The  natural  result  was 
that  the  animal  realm,  used  as  a  type,  became  more  and  more  at- 
tended to,  till  the  improvements  in  zoological  classification  have 
gone  so  far  as  perhaps  to  lead  us  to  fear  that  the  vegetable  organ 
ism,  owing  to  its  great  simplicity,  can  never  become  subject  to  a 
much  better  classification  than  that  in  which  it  was  left  in  the  last 
century.  The  labors  of  the  reformers  of  that  time  arc  very  tar 
indeed  from  having  been  useless;  only,  what  they  undertook  foi 
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the  vegetable  kingdom  ha?  turned  rather  to  the  profit  of  the  anima) 
— an  inevitable  circumstance,  since  the  property  which  rendered 
the  animal  kingdom  the  natural  type  of  the  taxonomical  series  must 
adapt  it  to  receive  all  the  improvements  arising  from  the  genera] 
principles  of  the  theory.  The  character  of  the  theory  could  not 
but  remain  incomplete,  however,  as  long  as  tin»  vegetable  classifi- 
cation continued  to  be  regarded  as  the  chief  end  of  the  research: 
and  tlif  classification  became  rational  only  when  it  was  seen  that 
the  vegetable  region  was  the  further  end  of  the  series,  in  which  the 
mosl  complex  animal  organism  must  hold  the  first  place;  an  order 
of  arrangement  under  which  the  vegetable  organism  will  be  more 
effectually  studied  than  it  ever  was  while  made  au  object  of  exclu- 
sive investigation.  All  that  is  Deeded  is  that  naturalists  should 
extend  to  the  whole  series  the  anatomical  and  physiological  con- 
siderations which  have  been  attached  too  exclusively  to  animal 
organisms:  and  this  will  certainly  be  done  now  that  the  human 
mind  is  fairly  established  at  the  true  point  of  view,  commanding  the 
fundamental  theory  of  natural  classification. 

Animai  anatomy  These  prefatory  remarks  indicate  our  theme.  We 
om- subject  ECLtlSl  have  the  whole  scries  in  view;  but  the  animal 
region  must  be  our  immediate  and  explicit  subject — both  as  furnish- 
ing the  rational  bases  of  the  general  theory  of  classification,  and  as 
exhibiting  its  most  eminent  and  perfect  application. 
Divisil)I1  of  ,,„,  The  Bubjecl  divides  itself  into  two  parts  :  the  forina- 
naturai  method  tion  of  natural  groups,  and  their  hierarchical  succession 
— a  division  necessary  for  purposes  of  study,  though  the  two  parts 
ultimately  and  logically  coalesce. 

In  contemplating  the  groups,  the  process  is  to  class 
gT0Tip'  together  those  species  which  present,  amidst  a  variety 
of  differences,  such  essential  analogies  as  make  them  more  like 
each  other  than  like  any  others — without  attending,  for  the  present, 
to  the  gradation  of  the  groups,  or  to  their  interior  distribution.  If 
this  were  all,  the  classification  must  remain  either  doubtful  or  arbi- 
trary, as  the  circumscription  of  each  group  could  seldom  be  done 
so  certainly  as  inevitably  to  include  or  exclude  nothing  that  might 
not  belong  to  another  group  :  and  great  discordance  was  therefore 
observed  in  the  early  division  into  orders,  families,  and  even  genera. 
But  the  difficulty  disappears  on  the  foundation  of  the  fundamental 
hierarchy,  which  rigorously  assigns  its  place  to  each  species,  and 
clearly  defines  the  ideas  of  genera,  families,  and  classes,  which 
henceforth  indicate  different  kinds  of  decomposition,  effected 
through  certain  modifications  of  the  principle  which  graduates  the 
whole  series.  The  animal  realm,  especially  in  its  higher  parts,  is 
as  yet  the  only  one  in  which  the  successive  degrees  have  admitted 
a  fully  scientific  description.  The  rough  classification  into  natural 
groups  was  an  indispensable  preparation  for  the  marshalling  into  a 
series  of  the  immeasurable  mass  of  materials  presented  by  nature* 
The  groups  being  thus  separated,  and  the  study  of  their  interior 
distribution  postponed,  the  innumerable  throng  of  organic  existen- 
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ces  became  manageable.     This  great  benefit  has  misled  botanists 
into  the  supposition  that  the  formation  of  these  groups  is  the  most 
scientific  part  of  the  natural  method — otherwise  than  as  a  prelimi- 
nary process.     The  regular  establishment  of  natural  families  offers, 
no  doubt,  great  facilities  to  scientific  study,  by  enabling  a  single 
case  to  serve  for  a  whole  group  :  but  this  is  a  wholly  different  mat- 
ter from  the  value  of  the  natural  method,  regarded,  as  it  must 
henceforth  be,  as  the  highest  rational  means  of  the  whole  study, 
statical  and  dynamical,  of  the  system  of  living  bodies  ;  and  the 
great  condition  of  which  is  that  the  mere  position  assigned  to  each 
body  makes  manifest  its  whole  anatomical  and  physiological  nature, 
in  its  relation  to  the  bodies  which  rank  before  or  after  it.     These 
properties  could  never  belong  to  any  mere  establish-  Co.or(linati(  n  of 
ment  of  natural  families,  if  they  could  be  grouped  with  thtm- 
a  perfection  which  is  far  from  being  possible  ;  for  the  arbitrary  ar- 
rangement of  the  families,  and  the  intermediate  decomposition  of 
each  of  them  into  species,  would  destroy  all  aptitude  for  compre- 
hensive anatomical  or  physiological  comparison,  and  open  the  way 
for  that  search  after  partial  and  secondary  analogies  which  we  sec 
to  be  so  mischievous  in  the  study  of  the  vegetable  kingdom  at  this 
day. 

The  Natural  Method,  then,  is  philosophically  characterized  by 
the  general  establishment  of  the  organic  hierarchy,  reduced,  if 
desired,  to  the  rational  co-ordination  of  genera  and  even  of  families, 
the  realization  of  which  is  found  only  in  the  animal  region  ;  and 
there  only  in  an  initiatory  state.  And  the  co-ordina-  TbTee  ,RWa  of 
tion  proceeds  under  three  great  laws,  which  are  these  :  co-ordination. 
first,  that  the  animal  species  present  a  perpetually  increasing  com- 
plexity, both  as  to  the  diversity,  the  multiplicity,  and  the  spe- 
ciality of  their  organic  elements,  and  as  to  the  composition  and 
augmenting  variety  of  their  organs  and  systems  of  organs.  Sec- 
ondly :  that  this  order  corresponds  precisely,  in  a  dynamical  view, 
with  a  life  more  complex  and  more  active,  composed  of  functions 
more  numerous,  more  varied,  and  better  defined.  Thirdly  :  that 
the  living  being  thus  becomes,  as  a  necessary  consequence,  more 
and  more  susceptible  of  modification,  at  the  same  time  that  he 
exercises  an  action  on  the  external  world,  continually  more  pro- 
found and  more  extensive.  It  is  the  union  of  these  three  laws 
which  rigorously  fixes  the  philosophical  direction  of  the  biological 
hierarchy,  each  one  dissipating  any  uncertainty  which  might  hang 
about  the  other  two.  Hence  results  the  possibility  of  conceiving 
of  a  final  arrangement  of  all  living  species  in  such  an  order  as  that 
each  shall  be  always  inferior  to  all  that  precede  it,  and  superior  to 
all  that  follow  it,  whatever  might  otherwise,  from  its  nature,  be  the 
difficulty  of  ever  realizing  the  hierarchical  type  to  such  a  degree  of 
precision  as  this. 

All  adequate  inquirers  are  now  agreed  upon  this  conception  as 
the  starting-point  of  biological  speculation  ;  and  I  need  not  there- 
fore stop  to  take  notice  of  any  prior  controversies,  except    one, 
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which  is  noticeable  from  its  having  tended  to  illustrate  and  advance 
the  principle  of  the  natural  method.  I  refer  to  the  discussion 
Question  of  p  r-  raiSC(l  Dv  Lamarck,  and  maintained,  though  in  an  im- 
manence of  or-  perfect  manner,  by  Cuvier,  with  regard  to  the  general 

ganic  species.  *  „  r\\,  «  °  .  , 

permanence  ol  organic  species.  Ihe  first  considera- 
tion in  this  matter  is,  that  whatever  may  be  the  final  decision  of 
this  great  biological  question,  it  can  in  no  way  affect  the  funda- 
mental existence  of  the  organic  hierarchy.  Instead  of  there  being, 
as  Lamarck  conjectured,  no  real  zoological  series,  all  animal  organ- 
isms being  identical,  and  their  characteristics  due  to  external 
circumstances,  we  shall  see,  by  a  closer  examination,  that  the 
hypothesis  merely  presents  the  series  under  a  new  aspect,  which 
itself  renders  the  existence  of  the  scale  more  clear  and  unquestion- 
able than  before  ;  for  the  whole  zoological  series  would  then  be- 
come, in  fact  and  in  speculation,,  perfectly  analogous  to  the  devel- 
opment of  the  individual  ;  at  least,  in  its  ascending  period.  There 
would  be  simply  a  long  determinate  succession  of  organic  states, 
gradually  deduced  from  each  other  in  the  course  of  ages  by  trans- 
formations of  growing  complexity,  the  order  of  which,  necessarily 
linear,  would  be  precisely  comparable  to  that  of  the  consecutive 
metamorphoses  of  hexapod  insects,  only  much  more  extended.  In 
brief,  the  progressive  course  of  the  animal  organism,  which  is  now 
only  a  convenient  abstraction,  adapted  to  facilitate  thought  by 
abridging  discourse,  would  thus  be  converted  into  a  real  natural 
law.  This  controversy,  then,  in  which  Lamarck  showed  by  far  the 
clearer  and  profounder  conception  of  the  organic  hierarchy,  while 
Cuvier,  without  denying,  often  misconceived  it,  leaves,  in  fact, 
wholly  untouched  the  theory  of  the  biological  series,  which  is  quite 
independent  of  all  opinion  about  the  permanence  or  variation  of 
living  species. 

The  only  attribute  of  this  series  which  could  be  affected  by  this 
controversy  is  the  continuity  or  discontinuity  of  the  organic  progres- 
sion :  for,  if  we  admit  Lamarck's  hypothesis,  in  which  the  different 
organic  states  succeed  each  other  slowly  by  imperceptible  transi- 
tions, the  ascending  series  must  evidently  be  conceived  of  as  rig- 
orously continuous  ;  whereas,  if  we  admit  the  stability  of  living  spe- 
cies, we  must  lay  down  as  a  fundamental  principle  the  discontinuous- 
ness  of  the  series,  without  pretending,  either,  to  limit,  à  priori,  in 
any  way  the  small  elementary  intervals.  This  is  the  question  to 
be  considered  ;  and  thus  restricted,  the  discussion  is  of  extreme 
importance  to  the  general  advancement  of  the  Natural  Method, 
which  will  be,  in  fact,  much  more  clearly  described  if  we  are  able 
to  regard  the  species  as  essentially  stable,  and  the  organic  series, 
therefore,  as  composed  of  distinctly  separate  terms,  even  at  its 
highest  stages  of  development  ;  for  the  idea  of  species,  which  is  the 
principal  biotaxic  unity,  would  no  longer  allow  any  scientific  defi- 
nition, if  we  must  admit  the  indefinite  transformation  of  different 
species  into  each  other,  under  the  sufficiently-prolonged  influence 
of  circumstances  sufficiently  intense.     However  certain  might  be 
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the  existence  of  the  biological  hierarchy,  we  should  have  almost 
insurmountable  difficulty  in  realizing  it  ;  and  this  proves  to  us  the 
high  philosophical  interest  which  belongs  to  this  great  question. 

Lamarck's  reasoning  rested  on  the  combination  of  these  two 
incontestable  but  ill-described  principles  :  first,  the  aptitude  of  any 
organism  (and  especially  an  animal  organism)  to  be  modified  to  a 
conformity  to  the  exterior  circumstances  in  which  it  is  placed,  and 
which  solicit  the  predominant  exercise  of  some  special  organ,  cor- 
.esponding  to  some  faculty  become  requisite;  and  secondly,  the 
tendency  of  direct  and  individual  modifications  to  become  fixed  in 
races  by  hereditary  transmission,  so  that  they  may  increase  in  each 
new  generation,  if  the  environment  remains  unaltered.  It  is  evi- 
dent that  if  this  double  property  is  admitted  without  restriction,  all 
organisms  may  be  regarded  as  having  been  produced  by  each  other, 
if  we  only  dispose  the  environment  with  that  freedom  and  prodi- 
gality so  easy  to  the  artless  imagination  of  Lamarck.  The  false- 
ness of  this  hypothesis  is  now  so  fully  admitted  by  naturalists  that 
I  need  only  briefly  indicate  where  its  vice  resides. 

We  need  not  stop  to  object  to  the  immeasurable  time  required 
for  each  system  of  circumstances  to  effect  such  an  organic  trans- 
formation ;  nor  yet  to  expose  the  futility  of  imagining  organic  envi- 
ronments, purely  ideal,  which  are  out  of  all  analogy  with  existing 
media.  We  may  pass  on  to  the  consideration  that  the  conjecture 
rests  on  a  deeply  erroneous  notion  of  the  nature  of  the  living 
organism.  The  organism  and. the  medium  must  doubtless  be  mutu- 
ally related  ;  but  it  does  not  follow  that  either  of  them  produces 
the  other.  The  question  is  simply  of  an  equilibrium  between  two 
heterogeneous  and  independent  powers.  If  all  possible  organisms 
had  been  placed  in  all  possible  media,  for  a  suitable  time,  the 
greater  number  of  them  would  necessarily  disappear,  leaving  those 
only  which  were  accordant  with  the  laws  of  the  fundamental  equi 
librium  ;  and  it  is  probably  by  a  series  of  eliminations  like  this 
that  a  biological  harmony  has  become  gradually  established  on  our 
globe,  where  we  see  such  a  process  now  for  ever  going  on.  But 
the  whole  conception  would  be  overthrown  at  once  if  the  organism 
could  be  supposed  capable  of  modification,  ad  infinitum,  by  the 
influence  of  the  medium,  without  lia  vin  g  any  proper  and  indestruc- 
tible energy  of  its  own. 

Though  the  solicitation  of  external  circumstances  certainly  does 
change  the  primitive  organization  by  developing  it  in  some  particu- 
lar direction,  the  limits  of  the  alteration  are  very  narrow  :  so  that, 
instead  of  wants  creating  faculties,  as  Lamarck  would  have  us  be- 
lieve, those  wants  merely  develop  the  powers  to  a  very  inconsider- 
able degree,  and  could  have  no  influence  at  all  without  a  primitive 
tendency  to  act  upon.  The  disappearance  of  the  superior  races  of 
animals  before  the  encroachments  of  Man,  shows  how  limited  is  the 
power  of  the  organism  to  adapt  itself  to  an  altered  environment  ; 
even  the  human  barbarian  gives  way  to  civilized  Man  ;  and  yet  the 
power  of  adaptation  is  known  to  be  greatest  in  the  highest  orgaD 
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isms,  whereas  the  hypothesis  of  Lamarck  would  require  the  fact  to 
be  the  other  way.  In  a  statical  view,  too,  this  conception  would 
compel  us  to  regard  the  introductory  animal  as  containing,  at  least 
in  a  rudimentary  state,  not  only  all  the  tissues  (which  might  be 
admissible,  reducible  as  they  are  to  the-  cellular  tissue),  but  all  the 
organs  -and  systems  of  organs  ;  which  is  incompatible  with  anatom- 
ical comparison.  Thus,  in  every  view  is  Lamarck's  conception 
condemned  :  and  it  even  tends  to  destroy  the  philosophical  balance 
between  the  two  fundamental  ideas  of  organization  and  life,  by 
leading  us  to  suppose  most  life  where  there  is  least  organization. 
The  lesson  thai  we  may  Learn  from  it  is  to  study  more  effectually 
the  limits  within  which,  in  each  case,  the  medium  may  modify  the 
organism,  about  which  a  very  great  deal  remains  to  be  learned: 
and  meantime  there  can  scarcely  be  a  doubt,  especially  after  the 
luminous  exposition  of  Cuvier,  that  species  romain  essentially  fixed 
through  all  exterior  variations  compatible  with  their  existence. 

Cuvier's  argument  rests  upon  two  chief  considerations,  comple- 
mentary to  each  other; — the  permanence  of  the  most  ancient  known 
species  ;  and  the  resistance  of  existing  species  to  the  most  power- 
ful modifying  forces:  so  that,  first,  the  number  of  species  does  not 
diminish  ;  and  next,  it  does  not  increase.  We  go  back  for  evidence 
to  the  descriptions  of  Aristotle,  twenty  centuries  ago  :  we  find  fos- 
sil species,  identical  with  those  licfore  our  eyes:  and  we  observe  in 
the  oldest  mummies  even  the  simple  secondary  differences  which 
now  distinguish  the  races  of  men.  And,  as  to  the  second  view,  we 
derive  evidence  from  an  exact  analysis  of  the  effects  of  domestica- 
tion on  races  of  animals  and  vegetables.  Human  intervention, 
affording  as  it  does  the  most  favorable  case  for  alteration  of  the 
organism,  has  done  nothing  more,  even  when  combined  with  change 
of  locality,  than  alter  some  of  the  qualities,  without  touching  any  of 
the  essential  characters  of  any  species  ;  no  one  of  which  has  ever 
been  transformed  into  any  other.  No  modification  of  race,  nor  any 
influences  of  the  social  state,  have  ever  varied  the  fundamental  and 
strongly-marked  nature  of  the  human  species.  Thus,  without  stray- 
ing into  any  useless  speculations  about  the  origin  of  the  different 
organisms,  we  rest  upon  the  great  natural  law  that  living  species 
tend  to  perpetuate  themselves  indefinitely,  with  the  same  chief 
characteristics,  through  any  exterior  changes  compatible  with  their 
existence.  In  non-essentials  the  species  is  modified  within  certain 
limits,  beyond  which  it  is  not  modified,  but  destroyed.  To  know 
thus  much  is  good  :  but  we  must  remember  that  it  teaches  us  noth- 
ing, with  any  completeness,  of  the  kind  of  influence  exercised  by 
the  medium  on  the  organism.  The  rational  theory  of  this  action 
remains  to  be  formed  :  and  the  laying  down  the  question  was  the 
great  result  of  the  Lamarck  controversy,  which  has  thus  rendered 
an  eminent  service  to  the  progress  of  sound  biological  philosophy. 

We  may  now  proceed  on  the  authorized  conception  that  the  great 
biological  series  is  necessarily  discontinuous.  The  transitions  may 
ultimately  become  more  gradual,  by  the  discovery  of  intermediate 
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organisms,  and  by  a  better  directed  study  of  those  already  known . 
but  the  stability  of  species  makes  it  certain  that  the  series  will  al- 
ways be  composed  of  clearly  distinct  terms  separated  by  impracti- 
cable intervals.  It  now  appears  that  the  preceding  examination 
was  no  needless  digression,  but  an  inquiry  necessary  to  establish, 
in  the  hierarchy  of  living  bodies,  this  characteristic  property,  so 
directly  involved  in  the  rational  establishment  of  the  hierarchy 
itself. 

Having  surveyed  the  two  great  conceptions  of  Natural 
Groups,  and  the  biological  series,  which  together  con-  dEnï ^o?  The 
stitute  what  is  called  the  Natural  Method,  we  must  now  8tudy- 
notice  two  great  logical  conditions  of  the  study.  The  first,  or 
primordial,  is  the  principle  of  the  subordination  of  characters  : 
the  other,  the  final,  prescribes  the  translation  of  the  interior  char- 
acters into  exterior,  which,  in  fact,  results  from  a  radical  investiga- 
tion of  the  same  principle. 

From  the  earliest  use  of  the  natural  method,  even  subordination  of 
before  the  investigation  had  passed  on  from  the  natural  characteristics. 
groups  to  the  series  of  them,  it  was  seen  that  the  taxonomic  char- 
acters must  be  not  only  numbered  but  weighed,  according  to  the 
rules  of  a  certain  fundamental  subordination  which  must  exist 
among  them.  The  only  subordination  which  is  strictly  scientific, 
and  free  from  all  arbitrary  intermixture,  is  that  which  results  from 
a  comparative  analysis  of  the  different  organisms  :  this  analysis  is 
of  recent  date,  and  even  yet  is  adequately  applied  only  in  the 
animal  region  ;  and  thus  the  subordination  was  no  more  than  barely 
conceived  of  before  the  institution  of  comparative  anatomy,  and 
the  weighing  of  attributes  is  closely  connected  with  the  conception 
of  the  organic  hierarchy.  The  subordination  of  taxonomic  char- 
acters is  effected  by  measuring  their  respective  importance  accord- 
ing to  the  relation  of  the  corresponding  organs  to  the  phenomena 
which  distinguish  the  species  under  study, — the  phenomena  becom 
ing  more  special  as  we  descend  to  smaller  subdivisions.  In  short, 
here  as  elsewhere,  the  philosophical  task  is  to  establish  a  true  har- 
mony between  statical  conditions  and  dynamical  properties  ;  be- 
tween ideas  of  life  and  ideas  of  organization,  which  should  never 
be  separated  in  our  scientific  studies  but  in  order  to  their  ulterior 
combination.  Thus  our  aim,  sometimes  baffled  but  always  hopeful, 
is  to  subordinate  the  taxonomic  characters  to  each  other,  without 
the  admission  of  anything  arbitrary  into  any  arrangement  of  im- 
portance. We  thus  meet  with  gaps  in  our  schedules  which  we 
should  avoid,  or  be  insensible  to,  under  an  arbitrary  system  ;  but 
we  may  subdue  our  natural  impatience  under  this  imperfection  by 
accustoming  our  minds  to  regard  rational  classification  as  a  true 
science,  continually  progressive,  always  perfectible,  and  therefore 
always  more  or  less  imperfect,  like  all  positive  science. 

In  conducting  the  process  of  comparison,  the  charac- 
ters must  be  admitted  without  restriction,  in  virtue  of   J"' >ï  ém  mai! 
their  positive  rationality,  however  inconvenient  to  man-  ral  JS,ethod- 
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age  and  difficult  to  verify.  This  is  the  foundation  of  the  propose/ 1 
classification.  The  next  step  is  to  discard  from  the  collection 
those  whose  verification  would  be  too  difficult,  substituting  for  them 
some  customary  equivalents.  Without  this  second  process,  which 
is  as  yet  inadequately  appreciated,  the  passage  from  the  abstract  to 
the  concrete  would  be  inextricably  embarrassed.  The  anatomist 
and  physiologist  may  be  satisfied  with  a  definition  of  groups  which 
will  not  suit  the  zoologist,  and  still  less  the  naturalist.  The  kind 
of  transformations  required  is  easily  specified.  First,  it  is  clear 
how  important  it  is  to  discard  the  characters  which  are  not  per- 
manent, and  those  which  do  not  belong  to  the  various  natural  modi- 
fications of  the  species  under  study.  They  can  be  admitted  only 
as  provisional  attributes  till  true  equivalents,  permanent  and  com- 
mon, have  been  discovered.  But  the  very  nature  of  the  problem 
indicates  that  the  aim  of  the  chief  substitution  should  be  to  replace 
all  the  interior  characters  by  exterior  :  and  it  is  this  which  consti- 
tutes the  main  difficulty,  and,  at  the  same  time,  the  highest  perfec- 
tion of  this  final  operation.  When  such  a  condition  is  fulfilled,  on 
the  basis  of  a  rational  primitive  classification,  the  natural  method 
is  irrevocably  constituted,  in  the  plenitude  of  its  various  essential 
properties,  as  we  now  find  it  in  the  case  of  the  animal  kingdom. 

This  transformation  appears  to  be  necessarily  possible  ;  for,  as  a 
chief  characteristic  of  animality  is  action  upon  the  external  world 
and  corresponding  reaction,  the  most  important  primitive  phenom- 
ena of  animal  life  must  take  place  at  the  surface  of  separation  be- 
tween the  organism  and  its  environment  ;  and  considerations  with 
regard  to  this  envelope,  its  form,  consistence,  etc.,  naturally  furnish 
the  principal  distinctions  of  the  different  animal  organizations. 
The  interior  organs,  which  have  no  direct  and  continuous  relation 
to  the  medium,  will  always  be  of  the  highest  importance  among 
vegetative  phenomena,  the  primitive  and  uniform  basis  of  all  life  : 
but  they  are  of  secondary  consequence  in  considering  the  degrees 
of  animality  ;  so  that  the  interior  part  of  the  animal  envelope,  by 
which  various  materials  for  use  are  elaborated,  is  less  important, 
in  a  taxonomic  point  of  view,  than  the  exterior  part,  which  is  the 
seat  of  the  most  characteristic  phenomena.  Accordingly,  the  trans- 
formation of  interior  into  exterior  zoological  characters  is  not 
merely  an  ingenious  and  indispensable  artifice,  but  a  simple  return 
from  the  distraction  of  an  overwhelming  mass  of  facts  to  a  direct 
philosophical  course  of  investigation.  When  therefore  we  see  a 
recourse  to  interior  characteristics  in  the  study  of  the  animal 
series,  we  must  recognise  the  truth  that  not  only  is  the  classification 
as  yet  unfinished,  but  that  the  operation  is  imperfectly  conceived 
of;  that  the  inquirer  has  not  ascended,  through  sound  biological 
analysis,  to  the  original  source  of  analogies  empirically  discovered. 

After  thus  ascertaining  the  nature  of  the  Natural  Method,  we 
must,  before  quitting  the  subject,  glance  at  the  mode  of  its  applica- 
tion in  the  co-ordination  of  the  biological  series,  condensed  into  its 
principal  masses. 
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The  most  general  division  of  the  organic  world  is 
into  the  animal  and  vegetable  kingdoms  ;  a  division  maY81°nd  ofvrg£ 
which  remains  as  an  instance  of  thorough  discontinuity,  table  king,,oms- 
in  spite  of  all  efforts  to  represent  it  as  an  artificial  arrangement. 
The  deeper  we  go  in  the  study  of  the  inferior  animals,  the  more 
plainly  we  perceive  that  locomotion,  partial  at  least,  and  a  corre- 
sponding degree  of  general  sensibility,  are  the  predominant  and 
uniform  characters  of  the  entire  animal  series.  These  two  at- 
tributes are  even  more  universal  in  the  animal  kingdom  than  the 
existence  of  a  digestive  canal,  which  is  commonly  regarded  as  its 
chief  exclusive  characteristic  :  a  predominance  which  would  not 
have  been  assigned  to  this  attribute  of  the  organic  life  but  for  its 
being  an  inevitable  consequence,  and  therefore  an  unquestionable 
test,  of  the  double  property  of  locomotion  and  sensibility  ;  to  which 
we  must,  in  consequence,  assign  the  first  place.  Such  a  transforma- 
tion, however,  relates  only  to  moveable  animals  ;  so  that  for  the 
rest,  we  should  have  still  to  seek  some  other  yet  more  general  in- 
dication of  universal  animality,  if  we  must  despair  of  finally  dis- 
covering in  it  every  direct  anatomical  condition  of  these  two  animal 
properties.  As  for  the  case  of  certain  gyrating  plants  which  ap- 
pear to  manifest  some  signs  of  these  properties,  our  imperfect 
analysis  of  their  motions  discloses  no  true  character  of  animality, 
since  we  can  discover  no  constant  and  immediate  relation  with 
either  exterior  impressions  or  the  mode  of  alimentation. 

Next  to  the  division  of  the  two  organic  kingdoms  Hierarchy  of  toe 
comes  the  question  of  the  rational  hierarchy  of  the  animai  kingdom» 
animal  kingdom,  by  itself.  In  the  place  of  the  irrational  considéra 
tions,  so  much  relied  on  formerly,  of  abode,  mode  of  nutrition,  etc., 
we  now  rest  upon  the  supreme  consideration  of  the  greater  or  less 
complexity  of  the  organism,  of  its  relative  perfection,  speciality, 
elevation  ;  in  short,  of  the  degree  of  animal  dignity,  as  M.  Jussieu 
has  well  expressed  it.  The  next  preparatory  step  was  in  the  ana- 
tomical field,  to  determine  the  successive  degrees  of  animality 
proper  to  the  different  organs.  The  combination  of  the  two  great 
inquiries, — into  the  bases  of  the  zoological  hierarchy  as  residing  in 
the  organization,  and  into  the  rank  of  the  organs  in  their  relation 
to  life, — has  furnished,  since  the  beginning  of  this  century,  the  first 
direct  and  general  sketch  of  a  definitive  graduation  of  the  animal 
kingdom.  Henceforth,  it  became  admitted  that,  as  the  nervous 
system  constitutes  the  most  animal  of  the  anatomical  elements,  the 
classification  must  be  directed  by  it  ;  other  organs,  and,  yet  more, 
inorganic  conditions,  being  recurred  to  only  on  the  failure  of  the 
chief  in  the  most  special  subdivisions  ;  and  the  substitutes  being 
employed  according  to  their  decreasing  animality.  Whatever  share 
other  zoologists  may  have  contributed  by  their  labors  to  the  forma- 
tion of  this  theory,  it  is  to  M.  de  Blainville  that  the  credit  of  it 
especially  belongs  :  and  it  is  by  his  classification  that  we  must 
proceed  in  estimating  the  application  of  the  Natural  Method  to  the 
direct  construction  of  the  true  animal  hierarchy. 
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Attribute  of  sym-       The   happiest   innovation   which    distinguishes    this 
metry.  zoological  system  is  that  it  attributes  a  high  taxonomic 

importance  to  the  general  form  of  the  animal  envelope,  which  had 
before  been  neglected  by  naturalists,  and  which  offers  the  most 
striking  feature,  in  regard  to  description,  in  the  symmetry  which  is 
the  prevailing  character  of  the  animal  organism.  We  must  here 
reserve  the  case  of  the  non-symmetrical  animals  ;  and  this  shows 
that  the  idea  is  insufficiently  analyzed  as  yet.  The  principle  is 
perhaps  saved,  or  the  difficulty  distanced,  by  the  fact  that  in  these 
animals  no  trace  can  be  discovered  of  a  nervous  system  ;  but  there 
is  a  sufficient  want  of  precision  and  clearness  to  mark  this  as  a  case 
reserved  for  further  analysis.  We  shall  not  wonder  at  this  imper- 
fection if  we  remember  how  erroneous  were  the  notions,  no  further 
back  than  two  generations  ago,  about  very  superior  orders  of  ani 
mais — the  whole  of  the  radiated,  a  part  of  the  mollusks,  and  even 
of  the  lower  articulated  animals.  Among  the  orders  thus  restricted, 
there  are  two  kinds  of  symmetry,  the  most  perfect  of  which  relates 
to  a  plane,  and  the  other  to  a  point,  or  rather  to  an  axis  :  hence 
the  further  classification  of  animals  into  the  duplicate  and  the  radi- 
ated. It  is  impossible  to  admire  too  much  the  exactness  with  which 
an  attribute,  apparently  so  unimportant,  corresponds  with  the  ag- 
gregate of  the  highest  biological  comparisons,  which  are  all  found 
spontaneously  converging  toward  this  simple  and  luminous  distinc- 
tion. Still  it  remains  empirical  in  its  preponderance  ;  and  we  yet 
need  a  clear  and  rational  explanation,  botli  physiological  and  ana- 
tomical, of  the  extreme  necessary  inferiority  of  the  radiated  to  the 
duplicate  animals,  which,  by  their  nature,  must  be  nearer  to  Man, 
the  fundamental  unity  in  zoology. 

Divi-ionofciupii.  Taking  the  duplicate  animals,  or  artiozoaries,  their 
cat.  animais.  order  is  again  divided  according  to  the  consistence 
of  the  envelope — whether  it  is  hard  or  soft — and  therefore  more 
or  less  fit  for  locomotion.  This  is,  in  fact,  a  protraction  of 
the  last  consideration,  as  symmetry  must  be  more  marked  in  the 
case  of  a  hard  than  of  a  soft  covering.  The  two  great  attributes 
of  animality — locomotion  and  sensation — establish  profound  and 
unquestionable  differences,  anatomical  and  physiological,  between 
these  two  cases  ;  and  we  may  easily  connect  them  rationally  with 
this  primitive  distinction,  and  perceive  how  they  exhibit  inarticu- 
lated  animals  as  necessarily  inferior  to  the  articulated. 
Division  of  artic-  The  articulated  animals  must  next  be  distinguished 
uiated  animals.  jnt0  two  great  classes,  according  to  the  mode  of  articu- 
lation ;  whether  under  the  envelope,  by  a  bony  skeleton,  or  a  carti- 
laginous one,  in  the  lowest  degree  ;  or  whether  the  articulation  is 
external,  by  the  consolidation  of  certain  horny  parts  of  the  envelope, 
alternating  with  the  soft  parts.  The  inferiority  of  this  latter  or- 
ganization, especially  with  regard  to  the  high  functions  of  the 
nervous  system,  must  be  seen  at  a  glance.  It  is  observable  that  the 
more  imperfect  development  of  this  eminently  animal  system  always 
coincides  with  a  fundamental  difference  in  the  position  of  its  central 
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part,  which  is  always  above  the  digestive  canal  in  vertebrated  ani- 
mals, and  below  it  in  those  which  have  an  external  articulation. 

The  rational  hierarchy  of  the  chief  organisms  in  the  upper  part 
of  the  animal  series  is,  then,  composed  of  the  three  great  classes  ; 
the  vertebrated  animals,  those  which  are  articulated  externally, 
and  the  mollusks  ;  or,  in  scientific  language,  the  osteozoaries,  the 
entomozoaries,  and  the  malacozoaries. 

Glancing,  finally,  at  the  division  of  the  first  of  these  consideration  of 
classes,  I  may  remark  that  all  former  descriptions  and  the  envelope, 
definitions  may  merge  in  the  consideration  of  the  envelope.  It  will 
be  enough  here  to  refer  merely  to  the  secondary  view  of  the  enve- 
lope that  of  the  inorganic  productions  which  separate  it  from  its  en- 
vironment. M.  de  Blainville  has  shown  us  how  the  descent  from 
Man,  through  all  the  mammifera,  the  birds,  the  reptiles,  amphibious 
animals,  and  fishes,  is  faithfully  represented  by  the  consideration 
of  a  cutaneous  surface  furnished  with  hair,  feathers,  scales,  or  left 
bare.  The  same  determining  importance  of  the  envelope  is  perceived 
in  the  next  order  of  animals,  in  which  the  descent  is  measured  by 
the  increasing  number  of  pairs  of  locomotive  appendages,  from  the 
hexapods  to  the  myriapods,  and  even  to  the  apodes,  which  are  at 
the  lower  extremity. 

It  is  not  consistent  with  the  object  of  this  Work  to  go  further 
into  a  description  of  the  animal  hierarchy.  My  aim  in  giving  the 
above  details  has  been  to  fix  the  reader's  attention  on  my  prelimi- 
nary recommendation  to  study  the  present  co-ordination  of  the 
animal  kingdom  as  an  indispensable  concrete  explanation  of  the 
abstract  conceptions  which  I  had  offered,  in  illustration  of  the  nat- 
ural method.  We  must  pass  by,  therefore,  all  speculations  and 
studies  which  belong  to  zoological  philosophy,  and  merely  observe 
that  there  is  one  portion  of  the  fundamental  system  which  remains 
to  be  constituted,  and  the  general  principles  of  which  are  as  yet 
only  vaguely  perceived  ; — I  mean  the  rational  distribution  of  the 
species  of  each  natural  genus.  This  extreme  and  delicate  applica- 
tion of  the  taxonomic  theory  would  have  been  inopportune  at  an 
earlier  stage  of  the  development  of  the  science  :  but  the  time  has 
arrived  for  it  to  be  undertaken  now. 

We  can  not  but  see  that  the  natural  method  does  not 
admit  of  anything  like  the  perfection  in  the  vegetable  5gEf  Jf1^ 
kingdom  that  it  exhibits  in  even  the  lower  stages  of  the  J^etable  king" 
animal.     The  families  may  be  regarded  as  established, 
though  in  an  empirical  way  ;    but  their  natural  co-ordination  re- 
mains almost  entirely  arbitrary,  for  want  of  a  hierarchical  principle 
by  which  to  subordinate  them  rationally.     The  idea  of  Difficui,y  of  co. 
animal ity  yields  a  succession  of  degrees,  deeply  marked,  ordination, 
so  as  to  supply  the  basis  of  a  true  animal  hierarchy  :  but  there  is 
nothing  of  the  kind  in  our  conception  of  vegetable  existence.     The 
intensity  in  this  region  is  not  always  equal  ;  but  the  character  of 
vegetable  life  is  homogeneous  ; — it  is  always  assimilation  and  fchfl 
contrary,  continuous,  and  issuing  in  a  necessary  reproduction.    The 
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mere  differences  of  intensity  in  such  phenomena  can  not  constitute 
a  true  vegetable  scale,  analogous  to  the  animal  ;  and  the  less  be- 
cause the  gradation  is  owing  at  least  as  much  to  the  preponderant 
influence  of  external  circumstances  as  to  the  characteristic  organi- 
zation of  each  vegetable.  Thus,  we  have  here  no  sufficient  rational 
basis  for  a  hierarchical  comparison.  A  second  obstacle  ought  to 
be  noticed — serious  enough,  though  of  less  importance  than  the 
first  ; — that  eacli  vegetable  is  usually  an  agglommeration  of  distinct 
and  independent  beings.  The  case  does  not  resemble  that  of  the 
polypus  formation.  In  the  compound  structure  of  the  lowest  ani- 
mal orders  a  scientific  definition  is  still  possible.  There  is  a  vital 
basis  common  to  all  the  animal  structures  which  are  otherwise  in- 
dependent of  each  other:  but  in  the  vegetable  case,  it  is  a  mere 
agglomeration,  such  as  we  can  often  produce  by  grafting,  and 
where  the  only  common  elements  are  inorganic  parts,  aiding  a  me- 
chanical consolidation.  There  is  no  saying,  in  the  present  state 
of  our  knowledge,  how  far  such  a  system  may  extend,  without 
being  limited  by  any  organic  condition,  as  it  seems  to  depend  on 
purely  physical  and  chemical  conditions,  in  combination  with  exte- 
rior circumstances.  Faintly  marked  as  the  original  organic  diver- 
sity is  by  nature,  it  is  evident  how  all  rational  subordination  of  the 
vegetable  families  in  a  common  hierarchy  is  impeded  by  the  coa- 
lescent  tendency  just  noticed. 

The  principal  division,  which  is  the  starting-point  of  M.  Jussieu's 
classification,  is  the  only  beginning  of  a  true  co-ordination  in  the 
vegetable  kingdom.  It  consists  in  distinguishing  the  vegetables  by 
the  presence  or  the  absence  of  seminal  leaves  ;  and  when  they  are 
present,  by  their  having  several  or  only  one.  For  the  successive 
passage  from  those  which  have  several  to  those  that  have  none  may 
be  regarded  as  a  continuous  descent,  like  that  of  the  biological 
series,  though  less  marked.  Such  a  view  has  been  verified  by  the 
investigation  of  the  organs  of  nutrition,  according  to  the  discovery 
of  Desfontaines — as  yet  the  only  eminent  example  of  a  large  and 
happy  application  of  comparative  anatomy  to  the  vegetable  organ- 
ism. By  this  concurrence  of  the  two  modes  of  comparison — of 
the  reproductive  and  nutritive  arrangements — this  proposition  has 
taken  its  rank  among  the  most  eminent  theorems  of  natural  philoso- 
phy. But  this  beginning  of  a  hierarchy  remains  obviously  insuffi- 
cient— the  numerous  families  in  each  of  the  three  divisions  remain- 
ing under  a  purely  arbitrary  arrangement,  which  we  can  hardly 
hope  to  convert  into  a  rational  one.  The  interior  distribution  of 
species,  and  even  of  genera,  within  each  family  must  be  radically 
imperfect,  as  the  requisite  taxonomical  principles  can  not  be  ap- 
plied to  their  arrangement  till  the  difficulty  of  the  co-ordination  of 
the  families — a  difficulty  much  less,  but  as  yet  insurmountable — has 
been  overcome.  The  Natural  Method  has,  therefore,  as  yet  yielded 
no  other  result,  as  to  the  vegetable  kingdom,  than  the  more  or  less 
empirical  establishment  of  families  and  genera.  We  can  not  be 
surprised  that  it  has  not  yet  excluded  the  use  of  artificial  methods. 
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and  above  all  that  of  Linnaeus — true  as  it  is  that,  up  to  our  time, 
the  co-ordination  of  the  vegetable  kingdom  was  the  field  for  the 
application  of  the  Natural  Method.  It  should  ever  be  remembered, 
nowever,  that  the  Natural  Method  is  not  merely  a  means  of  classi- 
fication, but  an  important  system  of  real  knowledge  as  to  the  true 
relations  of  existing  beings  :  so  that  even  if  it  should  be  disused 
for  the  purposes  of  descriptive  botany,  it  would  not  the  less  be  of 
high  value  for  the  study  of  plants,  the  comparative  results  of  which 
would  be  fixed  and  combined  by  it.  In  the  present  condition  and 
prospects  of  the  science,  as  to  the  establishment  of  a  vegetable 
series,  we  must  take  the  whole  vegetable  kingdom  together  as  the 
last  term  of  the  great  biological  series — as  the  last  of  the  small 
number  of  essential  modes  of  organization  which  (when  the  subdi- 
visions are  disregarded)  are  markedly  separated  from  each  other 
in  the  classification  that  gives  us  the  logical  command  of  the  study 
of  living  beings.  Applied  first  to  the  vegetable  kingdom,  the  nat- 
ural method  is  now  seen  to  be  the  means  by  which  the  animal  realm, 
the  type  of  all  our  knowledge  of  organic  life,  is  to  be  perfected. 
To  whatever  orders  of  phenomena  natural  classification  is  to  be 
applied,  here  its  theory  must  first  be  studied  ;  and  hence  it  is  that 
biological  science  bears  so  important  a  part  in  the  advancement  of 
the  whole  of  the  positive  method.  It  is  much  that  a  considerable 
progress  has  been  made  in  ranging,  in  a  due  order  of  dignity,  the 
immense  series  of  living  beings,  from  Man  to  the  simplest  plant  : 
but,  moreover,  this  theory  of  classification  is  a^  indispensable  ele- 
ment of  the  whole  positive  method  ;  an  element  which  could  not 
have  been  developed  in  any  other  way,  nor  even  otherwise  appre- 
ciated. 


CHAPTER    IV. 
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We  have  to  pass  on  to  dynamical  biology,  which  is  CoT1(îfhOT,  of  ^ 
very  far  indeed  from  having  attained  the  clearness  and  namicai  Biology, 
certainty  of  the  statical  department  of  the  science.  Important  as 
are  the  physiological  researches  of  recent  times,  they  are  only  pre- 
liminary attempts,  which  must  be  soundly  systemized  before  they 
can  constitute  a  true  dynamical  biology.  The  minds  which  are 
devoted  to  mathematical,  astronomical,  and  physical  studies,  are 
not  of  a  different  make  from  those  of  physiologists  ;  and  the  sobriety 
of  the  former  classes,  and  the  extravagance  of  the  latter,  must  be 
ascribed  to  the  definite  constitution  of  the  simpler  sciences  and  the 
chaotic  state  of  physiology.  The  melancholy  condition  of  this  last 
is  doubtless  owing  in  part  to  the  vicious  education  of  those  who 
cultivate  it,  and  who  go  straight  to  the  study  of  tho  most  cou> 
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r>lex  phenomena  without  having  prepared  their  understandings  by 
the  practice  of  the  most  simple  and  positive  speculation  :  but  I 
consider  the  prevalent  license  as  due  yet  more  to  the  indeterminate 
condition  of  the  spirit  of  physiological  science.  In  fact,  the  two 
disadvantages  are  one  ;  for  if  the  true  character  of  the  science 
were  established,  the  preparatory  education  would  immediately  be 
rectified. 

This  infantine  state  of  physiology  prescribes  the  method  of  treat- 
ing it  here.  I  can  not  proceed,  as  in  statical  biology,  to  an  analyt- 
ical estimate  of  established  conceptions.  I  can  only  examine,  in 
pure  physiology,  the  notions  of  method  ;  that  is,  the  mode  of  organ- 
ization of  the  researches  necessary  to  the  ascertainment  of  the  laws 
of  vital  phenomena.  The  progress  of  biological  philosophy  depends 
on  the  distinct  and  rational  institution  of  physiological  questions, 
and  not  on  attempts,  which  must  be  premature,  to  resolve  them. 
Conceptions  relating  to  method  arc  always  important  in  proportion 
to  the  complexity  of  the  phenomena  in  view  ;  therefore  are  they 
especially  valuable  in  the  case  of  vital  phenomena;  and  above  all, 
while  the  science  is  in  a  nascent  state. 

Though  all  vital  phenomena  are  truly  interconnected, 

Vital     phenom-  /      ,  ,1  n  o 

ena:  their  divis-  we  must,  as  usual,  decompose  them  lor  purposes  of 
loa  speculative  study,  into  those  of  greater  and  those  of 

less  generality.  This  distinction  answers  to  Bichat's  division  into 
the  organic  or  vegetative  life,  which  is  the  common  basis  of  exist- 
ence of  all  living  bodies  :  and  animal  life,  proper  to  animals,  but 
the  chief  characters  of  which  are  clearly  marked  only  in  the  higher 
part  of  the  zoological  scale.  But,  since  Gall's  time,  it  has  become 
necessary  to  add  a  third  division — the  positive  study  of  the  intel- 
lectual and  moral  phenomena  which  are  distinguished  from  the 
preceding  by  a  yet  more  marked  speciality,  as  the  organisms  which 
rank  nearest  to  Man  are  the  only  ones  which  admit  of  their  direct 
exploration.  Though,  under  a  rigorous  definition,  this  last  class  of 
functions  may  doubtless  be  implicitly  included  in  what  we  call  the 
animal  life,  yet  its  restricted  generality,  the  dawning  positivity  of 
its  systematic  study,  and  the  peculiar  nature  of  the  higher  difficul- 
ties that  it  offers,  all  indicate  that  we  ought,  at  least  for  the  pres- 
ent, to  regard  this  new  scientific  theory  as  a  last  fundamental 
branch  of  physiology  ;  in  order  that  an  unseasonable  fusion  should 
not  disguise  its  high  importance,  and  alter  its  true  character. 
These,  then,  are  the  three  divisions  which  remain  for  us  ft)  study, 
in  our  survey  of  biological  science. 

Theory  of  Or-  Before  proceeding  to  the  analysis  of  organic  or  végè- 
te Media.  tative  life,  I  must  say  a  few  words  on  the  theory  of 
organic  media,  without  considering  which,  there  can  be  no  true 
analysis  of  vital  phenomena. 

This  new  element  may  be  said  to  have  been  practically  intro- 
duced into  the  science  by  that  controversy  of  Lamarck,  already 
treated  of,  about  the  variation  of  animal  species  through  the  pro- 
longed influence  of  external  circumstances.     It  is  our  business  here 
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to  exclude  from  the  researches  thus  introduced,  everything  but 
what  concerns  physiol}gy,  properly  so  called,  reduced  to  the  ab- 
stract theory  of  the  living  organism.  We  have  seen  that  the  vital 
state  supposes  the  necessary  and  permanent  concurrence  of  a  certain 
aggregate  of  external  actions  with  the  action  of  the  organism 
itself:  it  is  the  exact  analysis  of  these  conditions  of  existence 
which  is  the  object  of  the  preliminary  theory  of  organic  media  ; 
and  I  think  it  should  be  effected  by  considering  separately  each  of 
the  fundamental  influences  under  which  the  general  phenomenon  of 
life  occurs.  It  can  not  be  necessary  to  point  out  the  importance 
of  the  study  of  this  half  of  the  dualism  which  is  the  condition  of 
life  ;  but  I  may  just  remark  on  the  evidence  it  affords  of  the  subor- 
dination of  the  organic  to  the  inorganic  philosophy  ;  the  influence 
of  the  medium  on  the  organism  being  an  impracticable  study  as 
long  as  the  constitution  of  the  medium  is  not  exactly  known. 

The  exterior  conditions  of  the  life  of  the  organism  Exterior  condi. 
are  of  two  classes — physical  and  chemical  ;  or,  in  other  turns  of  ute. 
words,  mechanical  and  molecular.  Both  are  indispensable  ;  but 
the  first  may  be  considered,  from  their  more  rigorous  and  sensible 
permanence,  the  most  general — if  not  as  to  the  different  organisms, 
at  least  as  to  the  continued  duration  of  each  of  them. 

First  in  generality  we  must  rank  the  action  of  Mechanicni  con. 
Weight.  There  is  no  denying  that  Man  himself  must  ditiona  weight, 
obey,  whether  as  weight  or  projectile,  the  same  mechanical  laws 
that  govern  every  other  equivalent  mass  ;  and  by  reason  of  the 
universality  of  these  laws,  weight  participates  largely  in  the  pro- 
duction of  vital  phenomena,  to  which  it  is  sometimes  favorable, 
sometimes  opposed,  and  scarcely  ever  indifferent.  There  is  great 
difficulty  in  the  analysis  of  its  effects,  because  its  influence  can  not 
be  suspended  or  much  modified  for  the  purpose  ;  but  wc  have  ascer- 
tained something  of  them,  both  in  the  normal  and  the  pathological 
states  of  the  organism.  In  the  lower,  the  vegetable  portion  of  the 
scale,  the  physiological  action  of  weight  is  less  varied  but  more 
preponderant,  the  vital  state  being  there  extremely  simple  and  least 
removed  from  the  inorganic  condition.  The  laws  and  limits  of  the 
growth  of  vegetables  appear  to  depend  essentially  on  this  influence, 
as  is  proved  by  Mr.  Knight's  experiments  on  germination,  as  mod- 
ified by  a  quicker  or  slower  motion  of  rotation.  Much  higher 
organisms  are  subject  to  analogous  conditions,  without  which  we 
could  not  explain,  for  instance,  why  the  largest  animal  masses  live 
constantly  in  a  fluid  sufficiently  dense  to  support  almost  their  whole 
weight,  and  often  to  raise  it  spontaneously.  However,  the  superior 
part  of  the  animal  series  is  least  fit  for  the  ascertainment  of  the 
physiological  influence  of  weight,  from  its  concurrence  with  a  great 
number  of  heterogeneous  actions  ;  but  this  again  enables  us  to  study 
it  in  a  variety  of  vital  operations  :  for  there  is  scarcely  a  function, 
organic,  animal,  or  even  intellectual,  in  which  we  may  not  point 
out  the  indispensable  intervention  of  weight,  which  specially  mani- 
fests itself  in  all   that  relates  to  the  stagnation  or  movement  of 
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fluids.  It  is,  therefore,  much  to  be  regretted  that  a  subject  so 
extended  and  important  has  not  been  studied  in  a  rational  spirit 
and  method. 

The  next  mechanical  condition, — pressure,  liquid  or 

gaseous, — is  an  indirect  consequence  of  weight.  Some 
few  scientific  results  have  here  been  obtained,  from  the  facility  with 
which  pressure  may  be  modified  by  artificial  or  natural  circumstances. 
There  are  limits  in  the  barometrical  scale,  outside  of  which  no  at- 
mospherical animal, — Man  or  any  other, — can  exist.  We  can  not 
SO  directly  verify  such  a  law  in  the  case  of  aquatic  animals:  but  it 
would  seem  that  in  proportion  to  the  density  of  the  medium  must 
be  the  narrowness  of  the  vertical  limits  assignable  to  the  abode  of 
each  species.  Of  tin;  relation  between  these  intervals  and  the  de- 
gree of  organization,  it  must  bo  owned,  however,  that  we  have  no 
scientific  knowledge,  our  ideas  being,  in  fact,  wholly  confused  as  to 
the  inferior  organisms,  and  especially  in  the  vegetable  kingdom. 
Though,  through  many  difficulties  and  complexities,  the  science  is 
in  a  merely  nascent  state,  some  inquiries,  such  as  those  relating  to 
the  influence  of  atmospheric  pressure  on  the  venous  circulation,  and 
recent  observations  on  its  co-operation  in  the  mechanism  of  stand- 
ing and  moving,  etc.,  show  that  biologists  are  disposed  to  study 
this  order  of  questions  in  a  rational  manner. 

Among  the  physical    conditions,  and   perhaps   first 

among  them,  the  physiological  influence  of  motion  and 
rest  should  be  investigated.  Amidst  the  confusion  and  obscurity 
which  exist  on  this  subject,  I  think  we  may  conclude  that  no  or- 
ganism, even  the  very  simplest,  could  live  in  a  state  of  complete 
immobility.  The  double  movement  of  the  earth,  and  especially  its 
rotation  may  probably  be  as  necessary  to  the  development  of  life 
as  to  the  periodical  distribution  of  heat  and  light.  Too  much  care, 
however,  cannot  be  taken  to  avoid  confounding  the  motion  produced 
by  the  organism  itself  with  that  by  which  it  is  affected  from  without  ; 
and  the  analysis  had  therefore  better  be  applied  to  communicated 
than  spontaneous  motion.  And  as  rotary  motion  tends,  by  the  laws 
of  mechanics,  to  disorganize  any  system,  and  therefore,  eminently, 
to  trouble  its  interior  phenomena,  it  is  this  kind  of  motion  which 
may  be  studied  with  the  best  result  ;  for  which  object  we  should  do 
well  to  investigate,  in  a  comparative  way,  the  modifications  under- 
gone by  the  principal  functions  from  the  organism  being  made  to 
rotate  in  such  a  gradual  variety  as  is  compatible  with  a  normal 
state.  The  attempt  has  as  yet  been  made  only  with  plants,  and  for 
another  purpose  ;  while,  in  the  case  of  the  superior  animals,  in- 
cluding Man,  we  have  only  incomplete  and  disjointed  observations, 
scarcely  transcending  mere  popular  notions. 

Thermo io-icai  After  the  mechanical  influences,  we  reach  one  which 
*c!ion.  affects    structure — the    thermological    action   of    the 

medium.  It  is  the  best  known  of  all  ;  for  nothing  is  plainer  than 
that  life  can  exist  only  within  certain  limits  of  the  thermometrical 
scale,  and  tha.t  there  are  limits  affecting  every  family,  and  ever 
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every  living  race  ;  and  again,  that  the  distribution  of  organisms 
over  our  globe  takes  place  in  zones  sufficiently  marked,  as  to  differ- 
ences of  heat,  to  furnish  thermometrical  materials  to  the  physicists, 
in  a  general  way.  But  amidst  the  multitude  of  facts  in  our  possession, 
all  the  essential  points  of  rational  doctrine  are  still  obscure  and 
uncertain.  We  have  not  even  any  satisfactory  series  of  observa- 
tions about  the  thermometrical  intervals  corresponding  to  the  dif- 
ferent organic  conditions  ; — much  less  any  law  relating  to  such  a 
harmony,  which  has  never,  in  fact,  been  connected  with  any  other 
essential  biological  character.  This  great  gap  exists  as  much  with 
regard  to  the  successive  states  of  the  same  organism  as  to  the  scale 
of  organisms.  The  necessary  revision  might  be  best  applied  first  to 
the  lowest  states  ;  as  the  egg  and  the  lowest  organisms  appear  able 
to  sustain  wider  differences  of  temperature  than  those  of  a  higher 
order  ;  and  several  philosophical  biologists  have  even  believed  that 
life  may  have  been  always  possible  on  our  planet,  notwithstanding 
the  different  systems  of  temperature  through  which  its  surface  has 
successively  passed.  On  the  whole,  the  sum  of  our  analysis  may 
seem  to  disclose,  amidst  many  anomalies,  a  general  law  :  that  the 
vital  state  is  so  subordinated  to  a  determinate  thermometrical  in- 
terval, as  that  this  interval  perpetually  diminishes  as  life  becomes 
more  marked, — in  the  case  both  of  the  individual  and  of  the  series. 
If  even  this  general  law  is  not  yet  scientifically  established,  it  may 
foe  supposed  how  ignorant  we  are  of  the  modifications  produced  in 
the  organism  by  variations  of  external  temperature,  within  the  limits 
compatible  with  life.  There  has  even  been'  much  confusion  between 
the  results  of  abrupt  and  gradual  changes  of  temperature,  though 
experiment  has  shown  that  graduation  vastly  expands  the  limits 
within  which  the  human  organism  can  exist  ;  and  again,  between 
the  influence  of  external,  and  the  organic  production  of  vital  heat. 
This  last  great  error  shows  that  even  the  laying  down  the  question 
remains  to  be  done.  The  same  thing  may  be  said  of  the  other  ex- 
terior conditions,  such  as  light  and  electricity,  of  which  all  that 
we  know  in  this  connection  is  that  they  exert  a  per-  T  ighf  Electrici. 
manent  influence  needful  for  the  production  and  support  •>■ etc- 
of  life.  Besides  the  confusion  and  uncertainty  of  our  observations, 
we  have  to  contend  with  the  inferiority  of  our  knowledge  of  those 
branches  of  physics,  and  with  the  mischief  of  the  baseless  hypothesis 
which  we  before  saw  to  infest  the  study  of  them.  While  physicists 
talk  of  fluids  and  ethers,  avowing  that  they  do  so  in  an  artificial 
sense,  for  purposes  of  convenience,  physiologists  speak  of  them  as 
the  real  principles  of  two  orders  of  exterior  actions  indispensable 
to  the  vital  state.  Till  reform  becomes  substantial  and  complete 
in  the  study  of  light  and  electricity,  these  will  remain  the  exterior 
conditions  of  vitality  of  which  our  knowledge  is  the  most  imperfect. 
Passing  on  from  the  physical  to  the  chemical  condi-  Mo]ecuUir  (.,m 
tions  of  the  medium,  we  find  our  amount  of  knowledge  ***«* 
.scarcely  more  satisfactory.  In  strict  generality,  this  Air hw» water. 
Study  relates  to  the  physiological  influence  of  air  and   «rater,  the 
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mingling  of  which  in  various  degrees,  constitutes  the  common  medium 
necessary  to  vitality.     As  M.  de  Blain ville  remarked,  they  must 
not  be  considered  separately,  as  in  a  physical  or  chemical  inquiry, 
but  in  that  mixture  which  varies  only  in  the  proportions  of  its  ele- 
ments.     This  might  be  anticipated    from   our    knowledge   of  the 
chemical  constitution  of  living  bodies,  the  essential  elements  of 
which  arc  found  only  in  the  combination  of  air  and  water:  but  we 
have  physiological  evidence  also,  which  shows  that  air  deprived  of 
moisture,  and  water  not  aerated,  are  fatal  to  vital  existence.     In 
this  view  there  is  no  difference  between  atmospheric  and  aquatic 
beings,  animal  and  vegetable,  but  the  unequal  proportion  of  the  two 
fluids  ;  the  air,  in  the  one  case,  serving  as  a  vehicle  for  vaporized 
water;  and  the   water,  in  the  other  case,  conveying  liquefied  air. 
In  both  cases,  water  furnishes  the  indispensable  basis  of  all  the 
organic  liquids  :  and  the  air  the  essential  elements  of  nutrition.    AVe 
know  that  the  higher  mammifera,  including  Man,  perish  when  the  air 
reaches  a  certain  degree  of  dryness,  as  fishes  do  in  water  which  has 
been  sufficiently  deprived  of"  air  by  distillation.      Between  these 
extreme   terms  there  exists  a  multitude  of  intermediaries  in  which 
moister  conditions  of  air  and   more  aerated  states  of  water  corre- 
spond with  determinate  organisms:  and  the  observation  of  Man  in 
the  different  hygrometrical  states  of  atmospheres  shows  how,  in  the 
individual  case,  physiological  phenomena  are  modified  within  the 
limits  compatible  with  the  vital  state.     If  we  may  say  that  the 
question  has  been  laid   down  in  this  inquiry,  it  is  only  in  a  vague 
and  obscure  way.      Besides  our  ignorance  of  the  varying  propor- 
tions, we  have  none  but  the  most  confused  notions  about  the  way  in 
which  each  fluid  participates  in  the  support  of  life.     Oxygen  is  the 
only  element  of  the  air  about  which  we  have  made  any  intelligent 
inquiry,  while  physiologists  entertain  the  most  contradictory  notions 
about  azote  :  and  the  uncertainty  and  obscurity  are  still  greater  with 
regard  to  water.     In  this  state  of  infancy,  it  can  be  no  wonder  that 
the  science  offers  as  yet  no  law  as  to  the  influence  of  the  medium 
on  the  organism — even  in  regard  to  the  question  whether  a  certain 
condition  of  existence  becomes  more  or  less  inevitable  as  the  organ- 
ism rises  in  the  scale. 

The  study  of  the  influence  of  specifics  does  not  enter 

btudy  of  specifics.     -,  '  r  i»  A  1  x*  1 

here,  on  account,  of  course,  of  the  absence  of  general- 
ity ;  but  it  should  be  just  pointed  out  that,  reduced  as  is  the  number 
of  substances  called  specifics,  there  are  still  enough, — as  aliments, 
medicines,  and  poisons, — to  afford  a  hint  of  what  might  be  learned 
oy  an  exploration  of  them,  in  regard  to  the  harmony  between  the 
organic  world  and  the  inorganic.  The  very  quality  of  their  opera- 
tion, that  it  is  special  and  discontinuous,  and  therefore  not  indis- 
pensable, indicates  the  experimental  method  in  this  case,  as  being 
certain,  well  circumscribed,  and  very  various.  This  study  may 
then  be  regarded  as  a  needful  appendix,  completing  the  preliminary 
biological  doctrine  which  [  have  called  that  of  organic  media,  and 
offering  resources  which  are  proper  to  it,  and  can  not  be  otherwise 
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obtained.     Unhappily,  this  complement  is  in  even  a  more  backward 
state  than  the  more  essential  portions,  notwithstanding  the  multi 
tude  of  observations,  unconnected  and  unfinished,  already  assembled 
in  this  path  of  research. 

If  such  is  the  state  of  preliminary  knowledge,  it  is  HiBtory of Phygi. 
clear  how  little  has  yet  been  learned  of  the  laws  of  life  ol°sy- 
themselves.     The  inquiry  has  gone  through  revolutions,  as  other 
questions  have,  before  reaching  the  threshold  of  positivity,  in  our 
day.     From  the  impulse  given  by  Descartes,  the  illustrious  school 
of  Boerhaave  arose  in  physiology,  which  exaggerated  the  subordi- 
nation of  biology  to  the  simpler  parts  of  natural  philosophy  so  far 
as  to  assign  to  the  study  of  life  the  place  of  appendix  to  the  gene- 
ral system  of  inorganic  physics.     From  the  consequent  reaction 
against  this  absurdity  arose  the  theory  of  Stahl,  which  may  be 
considered  the  most  scientific  formula  of  the  metaphysical  state  of 
physiology.     The  struggle  has  since  lain  between  these  two  schools, 
— the  strength  of  the  metaphysical  one  residing  in  its  recognition 
of  physiology  as  a  distinct  science,  and  that  of  the  physico-chemical, 
in  its  principle  of  the  dependence  of  the  organic  on  the  inorganic 
laws,  as  daily  disclosed  more  fully  by  the  progress  of  science.     The 
effect  of  this  improved  knowledge  has  been  to  modify  the  concep- 
tions of  metaphysical  physiology  :  the  formula  of  Barthez,  for  in- 
stance, representing  a  further  departure  from  the  theological  state 
than  that  of  Stahl  ;  as  StahFs  already  did  than  that  of  Yan  Hel- 
mont,  though  the  same  metaphysical  entity  might  be  in  view  when 
Van  Helmont  called  it  the  arckens,  and  Stahl  the  son/,  and  Barthez 
the  vital  principle.     Stahl  instituted  a  reaction  against  the  physico- 
chemical  exaggerations  of  Boerhaave  ;  but  Barthez  established,  in 
his   preliminary   discourse,  the   characteristics  of  sound  philoso- 
phizing, and  exposed  the  necessary  futility  of  all  inquisition  into 
causes  and  modes  of  production  of  phenomena,  reducing  all  real  sci- 
ence to  the  discovery  of  their  laws.     For  want  of  the  requisite  prac- 
tice in  the  positive  method,  the  scheme  of  Barthez  proved  abortive  ; 
and,  after  having  proposed  his  conception  of  a  vital  principle  as  a 
mere  term  to  denote  the  unknown  cause  of  vital  phenomena,  he 
was  drawn  away  by  the  prevalent  spirit  of  his  time  to  regard 
the  assumed  principle  as  a  real  and  complex  existence,  though 
profoundly  unintelligible.     Ineffectual  as  his  enterprise  proved,  its 
design  with  regard  to  the  advancement  of  positive  science  can  not 
be  mistaken.     The  progressive  spirit  is  still  more  marked  in  the 
physiological  theory  of  Bichat,  though  we  find  entities  there  too. 
These  entities,  however,  show  a  great  advance,  as  a  determinate 
and  visible  seat  is  assigned  to  them.     The  vital  forces  of  Bichat, 
however,  still  intervene  in  phenomena,  like  the  old  specific  entities 
introduced  into  physics  and  chemistry,  in  their  metaphysical  period, 
under  the  name  of  faculties  or  occult  virtues,  which  Descartes  so 
vigorously  hunted  down,  and  Molière  so  happily  ridiculed.     Such 
is   the   character  of  the  supposed  organic  sensibility,  by  which, 
though  a  mere  term,  Bichat  endeavored  to  explain  physiological 
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phenomena,  which  lie  thus  merely  reproduced  under  another  name: 
as  when,  for  instance,  lie  thought  he  had  accounted  for  the  succes- 
sive flow  of  different  liquids  in  one  canal  by  saying  that  the  organic 
sensibility  of  the  canal  was  successively  in  harmony  with  each  fluid, 
and  in  antipathy  to  the  rest.  But  for  his  untimely  death,  however, 
there  can  be  no  doubt  that  he  would  have  issued  into  an  entire 
pGjitivity.  His  treatise  on  General  Anatomy,  though  appearing  a 
very  few  years  after  his  treatise  on  Life  and  Death,  is  a  great 
advance  upon  it  :  and  even  in  the  construction  of  his  metaphysical 
theory  of  vital  forces  he  certainly  first  introduced,  under  the  title 
properties  of  /issue,  a  conception  of  the  highest  value,  destined  to 
absorb  all  ontological  conceptions,  and  to  prepare  for  the  entire 
positivity  of  the  elementary  notions  of  physiology.  The  thing 
required  is  to  substitute  properties  for  forces;  and  Bi chat' s  treat- 
ment of  tissue  fulfilled  this  condition  with  regard  to  a  very  exten- 
sive class  of  effects:  and  thus  his  theory,  while  it  amended  the 
metaphysical  doctrine  of  Stahl  and  Barthez,  opened  the  way  to  its 
entire  reformation  by  presenting  at  once  the  germ  and  the  example 
of  purely  positive  conceptions.  This  is  now  the  state  of  physio- 
logical philosophy  in  the  minds  of  the  majority  of  students  ;  and 
the  conflict  between  the  schools  of  Stahl  and  Boerhaave, — between 
the  metaphysical  and  the  physico-chemical  tendency, — remains  at 
the  point  to  which  it  was  brought  up  by  the  impulse  communicated 
by  Bichat.  It  would  be  hopeless  to  look  to  the  oscillations  of  this 
antagonism  for  an  advance  in  science.  If  the  one  doctrine  pre- 
vailed, science  would  be  in  a  state  of  retrogression  ;  if  the  other,  in 
a  state  of  dissolution  ;  as  in  our  social  condition,  in  the  conflict  of 
the  two  political  tendencies,  the  retrograde  and  the  revolutionary. 
The  progress  of  physiology  depends  on  the  growth  of  positive  ele- 
mentary conceptions,  such  as  will  remand  to  the  domain  of  history 
the  controversy  from  which  nothing  more  is  to  be  expected.  Abun- 
dant promise  of  such  an  issue  now  appears  :  the  two  schools  have 
annulled  each  other  ;  and  the  natural  development  of  the  science 
has  furnished  means  for  its  complete  institution  to  be  begun.  This 
I  look  upon  as  the  proper  task  of  the  existing  generation  of  scien- 
tific men,  who  need  only  a  better  training  to  make  them  adequate 
to  it.  If,  from  its  complexity,  physiology  has  been  later  than 
other  sciences  in  its  rational  formation,  it  may  reach  its  maturity 
more  rapidly  from  the  ground  having  been  cleared  by  the  pursuit 
of  the  anterior  sciences.  Many  delays  were  occasioned  in  their 
case  by  transitory  phases  which  were  not  understood  in  the  earlier 
days  of  positivity,  and  which  need  never  again  arrest  experienced 
investigation.  It  may  be  hoped  that  physiologists  will  spare  the 
science  the  useless  and  humbling  delay  in  the  region  of  metaphysi- 
cal hypothesis  which  long  embarrassed  the  progress  of  physics. 

The  true  philosophical  character  of  physiology  con- 
ch'cir"c°ter1Cof    sists,  as  we  have  seen,  in  establishing  an  exact  and 
Physiology.      constant  harmony  between  the  statical  and  the  dynami- 
cal points  of  view, — between  the  ideas  of  organization  and  of  life, 
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— between  the  notion  of  the  agent  and  that  of  the  act  ;  and  hence 
arises  the  obligation  to  reduce  all  abstract  conceptions  of  physio- 
logical properties  to  the  consideration  of  elementary  and  general 
phenomena,  each  of  which  conveys  the  idea  of  a  determinate  seat. 
In  the  other  words,  the  reduction  of  functions,  to  corresponding 
properties  must  be  regarded  as  the  simple  consequence  of  decom- 
pounding the  general  life  into  the  different  functions, — discarding 
all  notions  about  causes,  and  inquiring  only  into  laics.  Bichat's 
conception  of  the  properties  of  tissue  contains  the  first  germ  of  this 
renovated  view  ;  but  it  only  indicates  the  nature  of  the  philosophi- 
cal operation,  and  contains  no  solution  of  the  problem.  Not  only 
is  there  a  secondary  confusion  between  the  properties  of  tissue  and 
simple  physical  properties,  but  the  principle  of  the  conception  is 
vitiated  by  the  irrational  distinction  between  the  properties  of  tissue 
and  vital  properties  ;  for  no  property  can  be  admitted  in  physiology 
without  its  being  at  once  vital  and  belonging  to  tissue.  In  endeav- 
oring to  harmonize  the  different  degrees  of  physiological  and  of 
anatomical  analysis,  we  may  lay  down  the  philosophical  principle 
that  the  idea  of  property  which  indicates  the  last  term  of  the  one 
must  correspond  with  tissue,  which  is  the  extreme  term  of  the 
other;  while  the  idea  of  function,  on  the  other  hand,  corresponds 
to  that  of  organ  :  so  that  the  successive  ideas  of  function  and  of 
property  present  a  gradation  of  thoughts  similar  to  that  which  exists 
between  the  ideas  of  organ  and  of  tissue,  except  that  the  one  re- 
lates to  the  act  and  the  other  to  the  agent.  This  relation  appears  to 
me  to  constitute  an  incontestable  and  important  rule  in  biological 
philosophy  ;  and  on  it  we  may  establish  the  first  great  division 
among  physiological  properties.  We  have  seen  how  in  Divi>ion  of  thB 
anatomy  there  is  a  division  between  the  fundamental,  ftll,1>' 
generating  tissue,  the  cellular,  and  the  secondary  tissues  which  re- 
sult from  the  combination  of  certain  substances  with  this  original 
web  ;  and  in  the  same  way  must  physiological  properties  be  divided 
into  two  groups, — the  one  comprising  the  general  properties  which 
belong  to  all  the  tissues,  and  which  constitute  the  proper  life  of 
the  cellular  tissue  ;  and  the  other,  the  special  properties  which 
characterize  its  most  marked  modifications, — that  is,  the  muscular 
and  nervous  tissues.  This  division,  indicated  by  anatomy,  stri- 
kingly agrees  with  the  great  philosophical  distinction  between  the 
organic  or  vegetative  and  the  animal  life  ;  as  the  first  order  of 
properties  must  afford  the  basis  of  that  general  life,  common  to  all 
organized  beings,  to  which  vegetable  existence  is  reduced  ;  while 
the  second  relates  exclusively  to  the  special  life  of  animated  beings. 
Such  a  correspondence  at  once  makes  the  principle  more  unques- 
tionable, and  facilitates  the  application  of  the  rule. 

If  we  look  at  what  has  been  done,  toward  the  construction  of 
this  fundamental  theory,  we  shall  find  that  it  is  fairly  accomplished 
with  regard  to  the  secondary,  or  animal  tissues, — all  the  general 
phenomena  of  animal  life  being  unanimously  connected  with  irrita- 
bility and  sensibility, — these  being  considered  as  attributes  each  of 
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1  definite  tissue  :  and  thus,  the  most  marked  case  is  the  best  under- 
stood. But  the  other  division, — the  properties  which  are  wholly 
general,  belonging  to  the  universal  life,  are  far  more  important,  as 
underlying  the  others  ;  and  an  extreme  confusion  and  divergence 
exist  with  regard  to  them.  No  clear  and  satisfactory  conception 
of  the  second  class  can  be  formed  while  the  first  is  left  in  obscu- 
rity ;  and  thus,  the  science  remains  in  a  purely  provisional  state, — 
its  development  having  taken  place  in  an  order  inverse  to  that  which 
its  nature  requires. 

Two  functions  of  The  functions  which  belong  to  the  vegetative  life  are 
the  organic  life,  two, — the  antagonism  of  which  corresponds  to  the  defi- 
nition of  life  itself:  first,  the  interior  absorption  of  nutritive  ma- 
terials from  the  surrounding  medium  ;  whence  results,  after  their 
assimilation,  final  nutrition  ;  and  secondly,  the  exhalation  of  mole- 
cules, which  then  become  foreign  bodies,  to  be  parted  with,  or 
disassimilated,  as  nutrition  proceeds.  It  appears  to  be  an  error  to 
make  digestion  and  circulation  characteristics  of  animality  ;  as 
we  certainly  find  them  here  in  the  fundamental  sense  of  both. 
Digestion  is  properly  a  preparation  of  aliment  for  assimilation  ;  and 
this  takes  place  in  a  simple  and  almost  unvaried  manner  in  vege- 
table organisms  :  and  circulation,  though  nothing  like  what  it  is  in 
animals,  where  there  is  a  central  organ  to  effect  it,  is  not  less  es- 
sential in  vegetative  life, — the  lowest  organism  showing  the  continual 
motion  of  a  fluid  holding  in  suspension  or  dissolved,  matters  ab- 
sorbed or  thrown  out  ;  and  this  perpetual  oscillation,  which  does 
not  require  a  system  of  vessels  to  itself,  but  may  take  place  through 
the  cellular  tissue,  is  equally  indispensable  to  animal  and  vegetable 
existence.  These,  then,  are  the  two  great  vegetative  processes, 
performed  by  properties  which  are  provisionally  supposed  (after 
the  analysis  of  M.  de  Blainville,  which  is  open  to  some  objections) 
to  be  three, — hygrometricity,  capillarity,  and  retractility.  This 
analysis  shows  clearly  that  the  actions  which  constitute  vegetable 
life  are  simple  physico-chemical  phenomena  ;  physical  as  to  the  mo- 
tion of  the  molecules  inward  and  outward  ;  and  chemical  in  what 
relates  to  the  successive  modifications  of  these  different  substances. 
Under  the  first  aspect,  they  depend  on  the  properties,  hygrometri- 
cal,  capillary,  and  retractile,  of  the  cellular  tissue  :  under  the  sec- 
ond, and  much  more  obscure  at  present,  they  relate  to  the  mole- 
cular action  which  its  composition  admits.  This  is  the  spirit  in 
which  the  analysis  of  organic  phenomena  should  be  instituted  ; 
whereas  that  of  animal  phenomena  should  be  regarded  from  a 
wholly  different  point  of  view,  as  we  shall  see  hereafter. 

The  study  of  this  vegetative  life  is  not  even  yet  rationally  or- 
ganized. We  have  seen  that,  in  the  anatomical  view,  the  vegetable 
kingdom  is  regarded  as  the  last  term  of  a  unique  series, — the 
various  degrees  of  which  differ,  for  the  most  part,  more  widely 
from  each  other  than  any  one  of  them  from  this  extreme  term. 
The  same  conception  should  direct  physiological  speculations  on 
the  organic  life,  analyzed  uniformly  for  all  living  beings:  but  tnia 
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has  not  hitherto  been  even  attempted.  Till  it  is  accomplished,  nc 
essential  point  of  physiological  doctrine  can  be  established,  how 
ever  able  may  be  the  investigations  carried  on,  and  however  valu 
able  the  materials  supplied.  It  may  be  alleged  that  the  phenomena 
relating  to  the  general  life  may  be  studied  in  the  broadest  simpli- 
city in  vegetable  organisms  :  but  it  is  no  more  possible  in  physiology 
than  in  anatomy  to  interpret  the  extreme  cases  in  the  scale  by  each 
other  without  having  passed  through  the  intermediate  degrees  :  and 
the  dynamical  case  is  the  more  difficult  of  the  two  :  so  that  the 
isolated  study  of  the  organic  life  in  vegetables  can  not  illustrate 
that  of  the  higher  order  of  animals.  And  one  natural  consequence 
of  this  irrational  isolation  of  the  vegetable  case  is  that  chemists 
and  physicists  have  engrossed  researches  which  properly  belong  to 
biologists  alone.  The  comparative  method,  which  we  have  seen  to 
be  the  characteristic  resource  of  biological  philosophy,  has  not  as 
yet  been  duly  introduced  into  the  general  study  of  organic  life, 
though  it  is  at  once  more  indispensable,  and  more  completely  ap- 
plicable than  in  the  case  of  animal  life.  If  it  were  consistent  with 
the  character  of  this  Work,  we  could  point  out  gaps  at  almost 
every  step,  and  about  the  simplest  phenomena,  which  must  shock 
any  inquiring  mind  : — the  darkness,  doubts,  and  differences  about 
digestion  :  and  again  about  gaseous  digestion,  or  respiration  ; — in 
regard  to  which  the  most  contradictory  opinions  are  held  : — diver- 
gences about  the  simplest  preliminary  phenomena  of  vegetative  life, 
which  show  how  much  has  to  be  done  before  we  can  undertake  any 
direct  investigation  into  the  phenomena  of  assimilation  and  the 
converse  process. 

We  shall  find  ourselves  even  further  from  satisfac-  Reaoita  of  or. 
tion  if  we  turn  from  the  consideration  of  the  functions  B*nic  !,ctI0n- 
of  organic  life  to  those  more  compound  phenomena  which  are  usu- 
ally confounded  with  them,  but  which  M.  de  Blainville  has  taught 
us  to  distinguish  as  results  from  the  action  of,  not  one  organ  or  set 
of  organs,  as  in  the  case  of  function,  but  of  the  simultaneous  action 
of  all  the  principal  organs.  Of  these  results,  the  most 
immediate  and  necessary  is  the  continuous  state  of  com-  sinon  0mSTS- 
position  and  decomposition  which  characterizes  the  vege-  l'omP°~mon 
tative  life.  Ignorant  as  we  are  of  assimilation  and  secretion,  the 
very  questions  can  not  have  been  as  yet  suitably  laid  down.  No 
one  has  thought,  for  instance,  of  instituting  an  exact  chemical 
comparison  between  the  total  composition  of  each  organism  and 
the  corresponding  system  of  alimentation  :  nor,  conversely,  between 
the  exhaled  products  and  the  whole  of  the  agents  which  had  supplied 
or  modified  them  ;  so  that  we  can  give  no  precise  scientific  account 
of  the  general  phenomenon  of  the  composition  and  decomposition  of 
every  organism  as  a  necessary  consequence  of  the  concurrence  of  the 
different  functions.  We  have  at  present  only  incomplete  and  disjoint* 
ed  materials,  which  have  never  been  referred  to  any  general  fact. 

It  is  acknowledged  now  that  all  organisms   have, 
more  or  less,  the  character  which  used  to  be  ascribed 
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to  only  the  highest,  of  sustaining  a  determinate  temperature,  not- 
withstanding variations  of  heat  in  their  environment  ;  and  this  is  a 
second  result  of  the  whole  of  the  vegetative  functions,  which  almost 
always  co-exists  with  the  first.  But  this  important  study  is  not 
only  in  a  backward  state,  but  ill-conceived.  Besides  the  error 
before  noticed,  of  confounding  vital  heat  with  the  temperature  of 
the  medium,  the  fundamental  character  of  the  phenomenon  appears 
to  me  to  have  been  misconceived.  Its  modification  by  the  animal 
functions  can  never  be  understood  till  it  has  been  studied  in  its 
primitive  universal  manifestation  in  all  living  bodies,  each  of  which 
represents  a  chemical  centre,  able  to  maintain  its  temperature 
against  external  influences,  within  certain  limits,  as  a  necessary 
consequence  of  the  phenomena  of  composition  and  decomposition. 
This  is  doubtless  the  point  of  view  from  which  the  positive 
study  of  vital  heat  must  be  regarded  ;  and  to  consider  it  under  the 
modifications  of  animal  life,  is  to  place  the  accessory  before  the 
principal,  and  to  propose  views  which  are  merely  provisional,  if  not 
erroneous.  In  the  most  recent  works  upon  this  leading  subject, 
the  organic  foundations  are,  it  is  true,  more  carefully  considered  : 
but  the  investigation  can  not  be  said  to  be  duly  instituted  as  long 
as  the  vegetable  organism  is  not  regularly  introduced  into  it. 

These  remarks  are  even  more  applicable  to  the  elec- 
trical study  of  living  bodies.  Here  we  find  again,  and 
with  aggravation,  the  confusion  between  organic  action  and  external 
influence,  as  well  as  the  aberrations  remarked  on  in  physics  about 
ethers  and  electric  fluids.  Here,  too,  we  meet  with  the  error  ob- 
served upon  in  the  last  case,  about  the  physiological  origin  of  the 
phenomenon.  And  here,  again,  we  are  bound  to  conclude  that  a 
permanent  electrization  is  ascribable  to  acts  of  composition  and 
decomposition,  notwithstanding  the  electrical  variations  of  the  me- 
dium. And  again  we  find  that  the  animal  functions  can  only  mod- 
ify, by  accelerating  or  augmenting,  more  or  less,  the  fundamental 
phenomenon.  But  the  electrical  analysis  of  the  organism  is  yet 
further  than  the  thermological  from  being  conceived  of  and  pursued 
£1  a  rational  view. 

Next  follow  the  general  phenomena  which  result  in  a  less  direct 
and  necessary  manner  from  the  whole  of  the  vegetative  functions — 
production  and  ^ne  production  and  development  of  living  bodies.  Not- 
dovèiopment  of  withstanding  the  original  investigations  of  Harvey  and 
lus  of  Haller,  with  regard  to  the  superior  animals,  this 
investigation  may  be  considered,  owing  to  its  complexity,  to  be 
more  in  the  rear  of  a  positive  institution  than  any  of  the  preceding. 
The  tendency  to  search  for  causes  and  modes  of  production  of  phe 
nomena,  instead  of  for  their  laws,  has  acted  with  fatal  effect  here  : 
and,  amidst  every  kind  of  deficiency,  the  main  cause  of  the  obscurity 
of  the  case  is,  undoubtedly,  that  students  have  occupied  themselves 
in  looking  for  what  can  not  be  found.  However,  the  labors  of 
anatomists  and  zoologists  have  evidently  prepared  the  way  for  a 
more  rational  study.     It  is  even  worthy  of  remark  that  some  stu- 
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den(s  who  were  most  bent  on  the  search  into  causes  have  been  led 
on  by  the  spread  of  the  positive  spirit,  to  spend  their  efforts  on 
inquiries  into  ovology  and  embryology,  which  are  assuming  a  more 
scientific  character  every  day.  Still,  the  preliminary  requisite  for 
the  formation  of  doctrine — a  fundamental  analysis — remains  unful- 
filled ;  and  the  ascertainment  of  the  laws  of  production  and  devel- 
opment is  not,  therefore,  to  be  attempted  at  present.  In  the  lowest 
departments  of  the  scale,  the  multiplication  of  organisms  takes 
place  by  a  simple  prolongation  of  any  part  of  the  parent  mass, 
which  is  almost  homogeneous  ;  and  in  this  extreme  case,  we  under- 
stand the  phenomenon  to  be  analogous  to  every  other  kind  of  repro- 
duction of  the  primitive  cellular  tissue.  In  the  higher  degrees  of 
the  scale,  we  are  in  the  dark  from  the  moment  we  depart  from  im- 
mediate observation  ;  and  when  the  simplest  previsions  are  so  radi- 
cally uncertain  and  even  erroneous  as  in  this  case,  the  science  may 
be  pronounced  to  be  in  a  state  of  infancy,  notwithstanding  the 
imposing  appearance  of  the  'mass  of  works  accumulated  for  its 
illustration. 

The  comparative  method  has  been  applied  in  a  yet  more  incom- 
plete way  to  the  phenomena  of  organic  development.  The  question 
has  never  yet  been  laid  down  under  a  form  common  to  all  organ- 
isms, including  the  vegetable.  The  grave  error  is  still  committed 
of  studying  the  development  in  the  animal  cases  alone  ;  so  that  the 
most  eminently  animal  of  the  systems,  the  nervous,  is  represented 
as  the  first  to  appear  in  the  embryo  of  the  higher  orders — a  suppo- 
sition adverse  to  the  institution  of  any  really  general  conception  of 
the  theory  of  development,  and  in  direct  opposition  to  one  of  the 
most  constant  laws  of  biological  philosophy — the  perpetual  accord- 
ance between  the  chief  phases  of  the  individual  evolution  and  the 
most  marked  successive  degrees  of  the  organic  hierarchy  ;  for  in 
this  last  view  the  nervous  tissue  is  seen  to  be  the  latest  and  most 
special  transformation  of  the  primitive  tissues.  The  preliminary 
analysis  of  organic  development  is,  then,  still  far  from  being  con- 
ceived of  in  a  rational  spirit,  governed  by  the  high  philosophical 
intention  of  reconciling,  as  much  as  possible,  the  various  essential 
aspects  of  the  science  of  living  bodies. 

To  be  complete,  this  analysis  should  evidently  be  fol-  Decline  of  the 
lowed  by  the  inverse,  and  yet  correlative  study  of  the  organism. 
decline  of  the  organism,  from  its  maturity  to  its  death.  The  gene- 
ral theory  of  death  is  certainly  in  a  very  backward  state,  since  the 
ablest  physiological  researches  on  this  subject  have  usually  related 
to  violent  or  accidental  death  ;  considered,  too,  in  the  highest  or- 
ganisms exclusively,  and  affecting  functions  and  systems  of  organs 
of  an  essentially  animal  nature.  As  for  the  deterioration  of  the 
organic  life,  we  have  yet  attained  to  only  one  initiatory  philosophi- 
cal gimpse,  which  exhibits  it  as  a  necessary  consequence  of  life 
itself,  by  the  growing  predominance  of  the  movement  of  exhalation 
over  that  of  absorption,  whence  results  gradually  an  exaggerated 
consolidation  of  the  organism  which  was  originally  almost  fluid,  a 
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process  which,  in  the  absence  of  more  rapid  influences,  tends  tc 
produce  a  state  of  desiccation  incompatible  with  all  vital  phenom- 
ena. Valuable,  however,  as  is  such  a  glimpse,  it  serves  only  to 
characterize  the  true  nature  of  the  question,  by  indicating  the  gen- 
eral direction  of  the  researches  which  it  requires.  The  important 
considerations  relative  to  animal  life  could  not  be  rationally  intro- 
duced into  such  a  subject  till  this  preliminary  doctrine  shall  have 
been  established  ;  as  in  regard  to  all  the  other  points  of  view  before 
examined. 

Summary  as  this  review  has  been,  we  have  seen  enough  to  be 
authorized  to  conclude  that  the  backward  state  of  physiological 
science  is  owing  mainly  to  the  vicious  training  of  physiologists,  and 
the  irrational  institution  of  their  habitual  labors.  The  circulation 
of  the  blood,  the  first  general  fact  which  gave  birth  to  positive 
physiology,  and  the  laws  of  the  fall  of  bodies,  the  first  acquisition 
of  sound  physics,  are  discoveries  almost  absolutely  contemporane- 
ous ;  and  yet,  what  an  immense  inequality  there  is  now  in  the 
progress  of  two  sciences  setting  out  from  so  similar  a  disclosure  ! 
Such  a  difference  can  not  be  attributed  wholly  to  the  greater  com- 
plexity of  physiological  phenomena,  and  must  have  depended  much 
also  on  the  scientific  spirit  which  directed  their  general  study,  to 
the  level  of  which  the  greater  number  of  those  who  cultivate  it  have 
been  unable  to  rise.  The  phenomena  of  the  vegetative  life  obvi- 
ously require,  both  for  their  analysis  and  their  explanation,  an  inti- 
mate combination  of  the  leading  notions  of  inorganic  philosophy 
with  physiological  considerations,  obtained  through  a  thorough 
familiarity  with  the  preliminary  laws  relating  to  the  structure  and 
classification  of  living  bodies.  Now,  each  of  these  inseparable  con- 
ditions is,  in  our  day,  the  separate  property  of  a  particular  order 
'of  positive  investigators.  Hence  we  have,  on  the  one  hand,  the 
supposed  organic  chemistry,  a  bastard  study,  which  is  only  a  rough 
first  sketch  of  vegetable  physiology,  undertaken  by  inquirers  who 
know  nothing  of  the  true  subject  of  their  labors  ;  and,  on  the  other 
hand,  vague,  incoherent,  and  partly  metaphysical  doctrines,  of 
which  physiology  has  been  chiefly  constituted  by  minds  almost 
entirely  destitute  of  the  most  indispensable  preliminary  ideas.  The 
barren  anarchy  which  has  resulted  from  so  vicious  an  organization 
of  scientific  labor  would  be  enough  of  itself  to  testify  to  the  direct 
utility  of  the  general,  and  yet  positive  point  of  view  which  charac- 
terizes the  foregoing  survey. 


THE   ANIMAL   LIFE.  869 


CHAPTER  V. 

THE  ANIMAL  LIFE. 

It  was  only  by  a  late  and  long-prepared  effort  that  the  human 
mind  could  attain  that  state  of  abstraction  and  physiological  gen- 
erality necessary  for  the  comprehension  of  all  vital  beings — from 
Man  to  the  vegetable — as  one  series.  It  is  only  in  our  own  day 
that  a  point  of  view  so  new  and  so  difficult  has  been  established  ; 
and  as  yet,  among  only  the  most  advanced  minds,  even  as  regards 
the  simplest  general  aspects  of  biology — in  the  statical  study  of  the 
organism.  It  is  not  at  all  surprising  that  physiological  comparison 
should  have  been  first  applied  to  the  animal  functions,  because  they 
first  suggest  its  importance  and  possibility,  however  clearly  it  may 
afterward  appear  that  the  organic  life  at  once  requires  and  admits 
a  larger  and  more  indispensable  application  of  the  comparative 
method.  Looking  more  closely,  however,  into  this  evident  existing 
superiority  of  animal  over  organic  physiology,  we  must  bear  in 
mind  the  distinction  between  the  two  elementary  aspects  of  every 
positive  study — the  analysis  of  phenomena  and  their  explanation. 
It  is  only  with  regard  to  the  first  that  the  animal  life  has  been  in 
reality  better  explored  than  the  organic.  It  is  not  possible  that 
the  explanation  of  the  most  special  and  complex  phenomena  should 
be  more  advanced  than  that  of  the  most  simple  and  general,  which 
serve  as  a  basis  to  the  others.  Such  a  state  of  the  science  would  be 
in  opposition  to  all  the  established  laws  of  the  human  mind. 

However  imperfect  the  theory  of  organic  phenomena  still  is,  it  is 
unquestionably  conceived  in  a  more  scientific  spirit  than  we  find  in 
any  explanations  of  animal  physiology.  We  have  seen  that  the 
vegetative  phenomena  approach  most  nearly  to  the  inorganic  ;  and 
that  the  school  of  Boerhaave  sinned  only  in  exaspéra-  „,     . .     , 

,.  „  ~.    .  ,  \    j  DO,     .       Transition  from 

tion,  proceeding  trom  insufficient  knowledge  ;  and  it  the  inorganic  to 
must  be  by  this  time  evident  that  this  is  the  link  be-  the  organic 
tween  the  inorganic  and  the  biological  philosophy,  by  which  we  are 
enabled  to  regard  the  whole  natural  philosophy  as  forming  a  homo- 
geneous and  continuous  body  of  doctrine.  By  a  natural  consequence, 
a  wholly  different  view  must  be  taken  of  the  rational  theories  of 
animal  life  :  that  is,  of  the  phenomena  of  irritability  and  sensibility, 
which  offer  no  basis  of  analogy  with  inorganic  phenomena.  With 
regard  to  sensibility,  no  one  will  question  this  :  and,  as  to  irrita- 
bility— though  contraction  may  be  seen  as  a  movement  occasioned 
by  heat,  and,  yet  more,  by  electricity,  these  phenomena  must  be 
carefully  separated  from  the  contractile  effect  of  the  irritable  fibre 
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which  is  a  product  of  the  nervous  action  ;  and  especially  when  it  is 
voluntary.  Irritability  is  as  radically  foreign  to  the  inorganic 
world  as  sensibility  ;  with  which,  too,  it  is  inseparably  connected. 
Primitive  nor-  This  double  property  is,  then,  strictly  primitive  in  the 
v.»u-  properties,  secondary  tissues,  and  therefore  no  more  a  subject  of 
explanation  than  weight,  heat,  or  any  other  fundamental  physical 
property.  Whenever  we  have  a  true  theory  of  animal  life,  it  will 
be  by  comparing  all  the  general  phenomena  which  are  connected 
with  this  double  property,  according  to  their  preparatory  analysis, 
in  order  to  discover  their  laws  ;  that  is,  as  in  all  other  cases,  their 
constant  relations,  both  of  succession  and  similitude.  This  will  be 
done  in  order  to  the  usual  end  of  obtaining  a  rational  prevision, 
the  subject  here  being  the  mode  of  action  of  a  given  animal  organ- 
ism, placed  in  determinate  circumstances;  or,  reciprocally,  the  ani- 
mal arrangement  that  may  be  induced  by  any  given  act  of  animality. 
All  attempts  to  explore  the  nature  of  sensibility  and  irritability  are 
mere  hinderances  in  the  way  of  this  final  aim,  by  drawing  off  our 
attention  from  the  laws  of  animality  in  a  vain  search  after  what 
can  never  be  found. 

.  The  true  relation  of  the  animal  to  the  organic  life 

aiiiiii.it.  the  or-  must  throughout  be  carefully  kept  in  mind.  This  rela- 
tion is  double.  The  organic  life  first  serves  as  the 
basis  of  the  animal  ;  and  then  as  its  general  end  and  object. 
We  have  dwelt  enough  on  the  first,  if  even  any  one  would  think 
of  contesting  that,  in  order  to  move  and  feel,  the  animal  must  first 
live  ;  and  that  the  fundamental  vegetative  life  could  not  cease  with- 
out extinguishing  the  other.  As  for  the  second  relation,  it  is  evident 
that  the  phenomena  of  irritability  and  sensibility  are  directed  by 
the  general  needs  of  the  organic  life,  which  they  serve  by  procuring 
better  materials,  and  by  guarding  against  unfavorable  influences. 
Even  the  intellectual  and  moral  functions  have  usually  no  other 
primitive  office.  Without  such  a  destination,  these  properties 
would  either  destroy  the  organism  or  themselves  perish.  It  is  only 
in  the  human  species,  and  even  there  only  under  a  high  degree  of 
civilization,  that  any  kind  of  inversion  of  this  order  can  be  con- 
ceived of.  In  that  case,  the  vegetative  life  is  essentially  subordina- 
ted to  the  animal,  the  development  of  which  it  is  alone  destined  to 
aid  ;  and  this,  it  seems  to  me,  is  the  noblest  scientific  notion  that 
we  can  form  of  humanity,  distinct  from  animality  :- — a  transforma- 
tion which  can  be  safely  considered  as  possible  only  by  transferring 
to  the  whole  species,  or  at  least  to  society,  the  primitive  end  which, 
in  the  case  of  animals,  is  limited  to  the  individual,  or,  at  the  ut- 
most, to  the  family,  as  we  shall  see  hereafter.  It  is  only  among  a 
small  number  of  men,  and  it  is  very  far  indeed  from  being  a  just 
matter  of  expectation  from  the  whole  species,  that  the  intellect  can 
acquire  such  a  preponderance  in  the  whole  of  the  organism  as  to 
become  the  end  and  object  of  human  existence.  An  exception  so 
special,  and  so  easy  to  explain  in  the  case  of  Man,  can  not  alter  the 
universality  of  a  consideration  verified  by  the  whole  animal  king- 
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clom,  wherein  the  animal  life  is  seen  to  be  always  destined  to  per- 
fect the  organic.  It  is  only  by  a  scientific  abstraction,  necessary 
for  purposes  of  progress,  that  we  can  provisionally  conceive  of  the 
first  as  isolated  from  the  second,  which  is,  strictly  speaking,  insep- 
arable from  it  under  the  double  aspect  just  exhibited.  Thus,  as  the 
positive  theory  of  animality  must  continually  rest  on  that  of  general 
vitality,  it  is  indissolubly  combined  with  the  whole  of  To  h)OVi,.tu[(. 
inorganic  philosophy,  which  furnishes  the  basis  of  or-  ^uosophy. 
ganic  physiology.  In  a  secondary  sense,  the  same  dependence  ex- 
ists. We  admitted,  while  reviewing  mathematical  philosophy,  that 
the  laws  of  equilibrium  and  motion  operate  among  all  orders  of 
phenomena,  being  absolutely  universal.  Among  physiological  phe- 
nomena we  find  them  accordingly  ;  and,  when  contraction  is  pro- 
duced by  the  irritability  of  the  muscular  fibre,  all  the  phenomena 
of  animal  mechanics  which  result,  whether  for  rest  or  locomotion, 
are  dependent  on  the  general,  laws  of  mechanics.  In  an  inverse 
way  the  same  thing  takes  place  with  regard  to  the  functions  of 
sensibility,  in  which  the  inorganic  philosophy  must  intervene  in 
connection  with  the  primitive  impression  on  the  sentient  extrem- 
ities, carefully  distinguished  from  its  transmission  by  the  nervous 
filament,  and  its  perception  by  the  cerebral  organ.  This  im- 
pression acts  through  an  intermediate  physical  apparatus,  optical, 
acoustic,  or  other,  the  study  of  which  according  to  appropriate 
physical  laws,  constitutes  a  chief  element  of  the  positive  analysis 
of  the  phenomenon.  Not  only  must  we  use  the  knowledge  already 
established,  but  we  want,  for  our  analysis!  further  progress  in  it, 
and  even  the  creation  of  new  doctrines,  as  the  theory  of  flavors,  and 
yet  more  of  odors,  in  regard  to  the  mode  of  propagation  of  which 
there  are  doubtless  several  general  laws,  of  a  purely  inorganic 
character,  remaining  to  be  established.  In  investigating  these  con- 
nections between  biology  and  inorganic  science,  we  find  again  what 
we  saw  before,  that  chemistry  is  spontaneously  related  to  vegeta- 
ble physiology,  and  physics  especially  to  animal  physiology  ;  though 
neither  could  be  altogether  dispensed  with  in  either  department, 
where  they  are  required,  more  or  less,  in  combination. 

Our  ideas  of  the  double  property  of  irritability  and  Proportiee  of  tt8. 
sensibility  can  not  be  truly  scientific  till  each  is  irrever-  Bue- 
sibly  assigned  to  a  corresponding  tissue.  Bichat  conceived  of  all 
tissues  as  necessarily  sensitive  and  irritable,  but  in  different  de- 
grees ; — an  error  which  was  natural  or  inevitable  at  a  time  when  so 
little  was  known  of  tissue  in  the  way  of  anatomical  analysis,  but  one 
which,  if  maintained  now,  would  hand  over  the  whole  science  to  the 
physico-chemical  school,  and  efface  all  real  distinction  between  the 
inorganic  and  organic  departments  of  natural  philosophy.  Rational 
biology  requires  that  the  two  properties  should  be  inherent  in  deter- 
minate tissues — themselves  modifications,  profound  and  distinctly 
marked,  of  the  primitive  cellular  tissue — that  our  anatomical  data 
•.nay  be  in  harmony  with  the  physiological  ;  in  other  words,  that  the 
elementary  ideas  of  tissue  and  of  property  should  be  in  perfect  corn1- 
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spondencc.  The  scientific  character  of  physiology  in  this  direction 
is  essentially  defective  among  biologists  in  general.  But  the  new 
explorations  continually  made  show  us  how  it  was  that  Bichat  was 
misled.  He  considered  it  proved  that  sensibility  ex- 
isted where  there  were  no  nerves  :  but  further  investi- 
gation proves  that  the  symptoms  of  sensibility  were  erroneously 
attributed  to  an  organ  deprived  of  nerves,  instead  of  being  referred 
to  the  simultaneous  injury  of  neighboring  nerves  ;  or  that  the  ner- 
vous tissue  existed,  though  it  was  difficult  to  find.  If  cases  appa- 
rently contradictory  still  remain,  it  would  be  obviously  absurd  to 
reject  on  their  account  a  conception  required  by  the  principles  of 
rational  physiology,  and  founded  on  unquestionable  cases,  by  far 
more  numerous  and  decisive  than  those  which  still  seem  to  be  ex- 
ceptional. This  consideration  should  be  applied  to  different  organ- 
isms, as  well  as  to  the  different  tissues  of  the  human  organism.  The 
animals  supposed  to  be  without  nerves,  on  which  the  metaphysical 
school  has  insisted  so  much,  disappear  as  comparative  anatomy  en- 
ables us  to  generalize  more  and  more  the  idea  of  nervous  tissue, 
and  to  detect  it  in  the  inferior  organisms.  It  is  thus,  for  instance, 
that  it  has  been  recently  found  in  several  radiated  animals.  The 
time  has  come  for  its  being  established  as  a  philosophical  axiom 
that  nerves  are  necessary  for  any  degree  of  sensibility,  the  apparent 
exceptions  being  left  as  so  many  anomalies  to  be  resolved  by  the 
future  progress  of  anatomical  analysis. 
.    . .  The  same  process  must  be  instituted  with  the  common 

notions  of  irritability,  which  are  still  ruled  by  Bichat's 
theory.  He  supposed,  for  instance,  that  the  contractions  of  the 
heart  were  determined,  independently  of  all  nervous  action,  by  the 
immediate  stimulus  of  the  flow  of  the  blood  toward  it  ;  whereas, 
it  is  now  established  that  a  provision  of  nerves  is  as  indispensable 
to  the  irritability  of  this  muscle  as  of  any  other  ;  and  generally,  that 
the  great  distinction  laid  down  by  Bichat,  between  organic  and 
animal  contractility,  must  be  abandoned.  All  irritability  is  then 
necessarily  animal  ;  that  is,  it  requires  a  corresponding  nervous 
provision,  whatever  may  be  the  immediate  centre  from  which  the 
nervous  action  proceeds.  Much  illustration  of  this  subject  is  needed 
for  its  scientific  use,  though  not  for  the  logical  sanction  of  a  prin- 
ciple already  placed  beyond  dispute.  We  need  this  further  en- 
lightenment, not  only  in  regard  to  the  use  of  the  modern  distinction 
made  by  many  physiologists  between  the  sensory  and  the  motory 
nerves,  though  such  a  question  has  considerable  philosophical  im- 
portance ;  but  much  more  in  regard  to  another  consideration,  more 
direct  and  more  eminent,  in  regard  to  which  we  are  in  a  state  of 
most  inconvenient  uncertainty  and  obscurity  :  I  mean  the  scientific 
distinction  which  must  be  maintained,  sooner  or  later,  between  the 
voluntary  and  involuntary  motions.  The  doctrine  of  Bichat  had 
the  advantage  of  representing  this  difference,  which  we  see,  in 
fact,  to  have  furnished  him  with  his  chief  arguments  ;  whereas, 
now  that  we  insist  on  irritai »liry  being  of  one  kind  only,  and  de- 
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pondent  on  a  nervous  provision,  we  find  ourselves  involved  in  a  very 
delicate  fundamental  difficulty,  the  solution  of  which  is  however  in- 
dispensable, to  enable  us  to  understand  how  all  motions  must  not 
be  indistinctly  voluntary.  For  this  solution  we  must  obtain — what 
we  certainly  have  not  as  yet — an  exact  co-ordination  of  anatomical 
differences  with  incontestable  physiological  differences.  There  can 
be  no  question  that  such  a  phenomenon  as  the  voluntary  movements 
of  the  locomotive  muscles  while  that  of  the  cardiac  muscle  remains 
absolutely  involuntary,  must  admit  of  analysis,  however  difficult  it 
may  be.  Here  then  we  find  a  chasm  among  the  very  principles  of 
the  science,  by  which  the  positive  theory  of  irritability  is  much 
perplexed,  certain  as  is  its  principle.  In  almost  all  cases  the  ablest 
anatomist  is  unable  to  decide  otherwise  than  by  the  fact  itself,  if 
any  definite  motion  is  necessarily  voluntary  or  involuntary  ;  which 
affords  sufficient  proof  of  the  absence  of  any  real  law  in  the  case. 
The  solution  will  probably  be  obtained  by  an  analysis  of  the  inter- 
mediate motions,  as  we  may  call  them, — those  which,  involuntary 
at  first,  end  in  becoming  voluntary  ;  or  the  reverse.  These  cases, 
which  are  very  common,  appear  to  me  eminently  fit  to  prove  that 
the  distinction  between  voluntary  and  involuntary  motions  arises 
from  no  radical  difference  of  muscular  irritability,  but  only  from  the 
mode,  and  perhaps  the  degree  of  innervation,  modified  by  long- 
habit.  If  this  be  as  generally  true  as  it  seems  to  be  in  some  cases 
of  acquired  control,  it  must  be  supposed  that  the  most  involuntary 
motions,  which  are  those  most  indispensable  to  life,  would  have 
been  susceptible  of  voluntary  suspension  (not  even  excepting  the 
motions  of  the  heart)  if  their  incessant  rigorous  necessity  had  not 
hindered  the  contraction  of  suitable  habits  in  their  case.  While 
we  conclude  it  to  be  probable  that  the  difference  between  the  two 
kinds  of  motion  proceeds  indirectly  from  the  action  of  the  entire 
nervous  system  upon  the  muscular  system,  we  can  not  help  perceiv- 
ing how  greatly  science  stands  in  need  of  a  thorough  new  examina- 
.  tion  into  this  obscure  fact. 

This  brief  survey  shows  us  the  general  imperfection 
of  the  study  of  animality.     We  shall  find  that  even  in  widyS/oi  am 
the  department  of  the  primitive  analysis  of  its  general  mnllfy- 
phenomena,  in  which  it  appears  so  superior  to  that  of  the  organic 
life,  it  is  very  far  indeed  from  being  yet  fit  for  exploration  by  posi 
tive  laws. 

In  regard  to  irritability,  first, — the  mechanism  of  no 
animal  movement  has  yet  been  satisfactorily  analyzed, 
— all  the  chief  cases  being  still  the  subject  of  radical  controversy 
among  equally-qualified  physiologists.  We  retain  a  vicious  dis- 
tinction among  movements,  contrary  to  all  mechanical  judgment, — 
a  distinction  between  the  general  motion  which  displaces  the  whole 
mass,  and  the  partial  motions  which  subserve  the  organic  life, — as 
for  the  reception  of  aliment,  or  the  expulsion  of  any  residuum,  or 
the  circulation  of  fluids  ;  yet  the  first  order  are  partial,  though  their 
object  is  uiuike  that  of  the  second  ;  for,  in  a   mechanical  view,  the 


374  POSITIVE    PHILOSOPHY. 

organism  allows  of  no  others.  By  the  great  laws  of  motion,  the 
animal  can  never  displace  its  centre  of  gravity  by  interior  motion, 
without  co-operation  from  its  environment,  any  more  than  a  steam- 
carriage  which  should  work  without  friction  on  a  horizontal  plane, 
turning  its  wheels  without  result.  The  movements  which  produce 
locomotion  are  not  mechanically  different  from  those,  for  instance, 
which  carry  food  along  the  alimentary  canal  : — the  difference  is  in 
the  apparatus,  which,  for  locomotion,  consists  of  exterior  appen- 
dages, so  disposed,  as  to  cause  a  reaction  in  the  medium,  which  pro- 
duces the  displacement  of  the  whole  body.  Certain  mollusks 
furnish  an  illustration  of  this,  when  they  change  their  place  by 
means  of  contractions  of  the  cardiac  muscle,  or  of  intestinal  mus- 
cles.   The  simplest  notions  of  animal  mechanics  being  thus  obscured 

and  corrupted  in  their  origin,  it  is  no  wonder  that  the  physiologists 
still  dispute  about  the  mechanism  of  the  circulation,  and  most  of 
the  means  of  locomotion,  as  Leaping,  flying,  swimming,  etc.  In  the 
way  in  which  they  proceed,  they  are  remote  from  any  mutual  un- 
derstanding, and  the  most  opposite  opinions  may  be  maintained  with 
equal  plausibility.  It  needs  but  a  word  to  suggest  to  those  who 
have  attended  to  what  has  gone  before,  that  this  extreme  imperfec- 
tion results  from  the  Inadequate  and  faulty  education  of  physiologists, 
who  arc  too  often  ignorant  of  the  inorganic  science  which  is  here 
directly  involved.  The  complexity  of  the  animal  apparatus,  and 
the  impossibility  of  bringing  the  primitive  moving  powers  under 
any  mathematical  theory,  will  for  ever  forbid  the  application  of 
numerical  methods:  but  the  great  laws  of  equilibrium  and  motion 
are  applicable,  through  all  varieties  of  apparatus,  and  are  the  same 
in  animal  mechanics,  or  celestial,  or  industrial,  or  any  other  me- 
chanics whatever.  Some  physiologists,  finding  their  difficulty,  have 
handed  over  their  study  to  the  geometers  and  physicists  :  and  these, 
with  their  habits  of  numerical  precision,  and  their  ignorance  of 
anatomy,  have  brought  out  only  absurd  results.  The  remedy  is, 
as  we  know,  in  the  work  being  consigned  to  physiologists,  duly 
prepared  by  a  sufficient  training  in  inorganic  science.  The  study  of 
animal  sounds,  or  phonation,  for  instance,  can  not  be  carried  on  to 
any  purpose  without  such  knowledge  as  physicists  have  of  the  theory 
of  sound  ;  and  the  general  production  of  the  voice,  and  the  differ- 
ences of  utterance  among  animals,  require  for  their  explanation  a 
knowledge  at  once  of  acoustics  and  anatomy  ;  and  speech  itself 
requires  this  preparation  no  less,  while  demanding  other  requisites 
with  it.  It  is  to  be  hoped  that  all  experience,  in  each  department 
of  scientific  inquiry,  will  convince  students  more  and  more  of  the 
folly  and  mischief  of  the  anarchical  parcelling  out  of  natural  phi- 
losophy ;  but  the  physiologists  are  those  who,  above  all,  must  see 
the  need  of  a  better  organization  of  scientific  labor, — so  remarkable 
as  is  the  subordination  of  their  particular  science  to  all  that  have 
gone  before. 

The  analysis  of  the  phenomena  of  sensibility  is  not  more  satis- 
factory than  that  of  irritability  :  and  even  less  so,  if  we  leave  out 
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of  the  account  the  great  knowledge  that  we  have  obtained,  by  ana 
tomical  study,  of  the  corresponding  organs  ;  a  knowledge  which, 
however,  must  here  be  connected  with  physiology.     The  least  im- 
perfect part  of  this  study  relates  to  the  simple  exterior  Exrerior  tensa. 
sensations.     The  phenomenon  of  sensation  is  composed  tion 
of  three  elements,  as  we  have  seen  :  the  impression  of  the  external 
agent  or  the  nervous  extremities,  by  the  aid  of  some  physical  ap- 
paratus ;  the  transmission  by  the  nervous  fibre  ;  and  the  reception 
by  the  cerebral  organ.     The  first  of  these  suggests,  like  the  me- 
chanical facts  we  have  been  considering,  the  immediate  dependence 
of  the  phenomenon  on  the  laws  of  the  inorganic  world  ;    as  the 
relation  of  the  theory  of  vision  to  optics  ;  of  the  theory  of  hearing 
to  acoustics,  in  all  that  concerns  the  mode  of  action  proper  to  the 
apparatus  of  sight  and  hearing.     And  yet,  more  expressly  than 
even  in  the  case  of  mechanics,  have  these  theories  been  delivered 
into  the  hands  of  the  physicists,  who,  again,  bring  out  results  from 
their  treatment  of  them  which  are  manifestly  absurd.     The  only 
-difference  between  this  case  and  the  preceding  is  that  the  meta- 
physicians have  kept  a  longer  hold  upon  this  part  of  animal  physi- 
ology,— the  theory  of  sensations  having  been  abandoned  to  them  till 
a  very  recent  time.     It  was  not  indeed  till  Gall  imparted  his  ever- 
memorable  impulse  to  the  investigation,  that  physiologists  claimed 
this  department  at  all.     It  is  no  wonder,  therefore,  that  the  posi- 
tive theory  of  sensations  is  less  well  conceived,  and  more  recent  than 
that  of  motion  :  and  naturally  more  imperfect,  independently  of  its 
superior  difficulty,  and  the  backwardness  of  those  branches  of 
physics  to  which  it  relates.     The  simplest  modifications  of  the  phe- 
nomenon of  vision  and  of  hearing  can  not  as  yet  be  referred  with 
certainty  to  determinate  organic  conditions  ;  as,  for  instance,  the 
adjustment  of  the  eye  to  see  distinctly  at  very  various  distances  ;  a 
faculty  which  the  physiologists  have  allowed  the  physicists  to  attrib- 
ute to  various  circumstances  of  structure,  always  illusory  or  inade- 
quate, the  physiologists  the  while  playing  the  part  of  critics,  instead 
of  appropriating  a  study  which  belongs  exclusively  to  them.     Even 
the  limits  of  the  function  are  usually  very  vaguely  defined  :  that  is, 
the  kind  of  exterior  notions  furnished  by  each  sense,  abstracted 
from  all  intellectual  reflection,  is  rarely  circumscribed  with  any  dis- 
tinctness.    Thus  it  is  no  wonder  if  we  are  still  ignorant  of  almost 
all  positive  laws  of  sight  and  hearing,  and  even  of  smell  and  taste. 
— The  only  point  of  doctrine,  or  rather  of  method,  that  we  may  con- 
sider to  have  attained  any  scientific  stability,  is  the  fundamental 
order  in  which  the  different  kinds  of  sensations  should  be  studied  : 
and  this  notion  has  been  supplied  by  comparative  anatomy  rather 
than  by  physiology.     It  consists  in  classifying  the  senses  by  their 
increasing  speciality, — beginning  with  the  universal  sense  of  con- 
tact, or  touch,  and  proceeding  by  degrees  to  the  four  special  senses, 
taste,  smell,  sight,  and  finally,  hearing.       This  order  is  rationally 
•determined  by  the  analysis  of  the  animal  scries,  as  the  senses  must 
be  considered  more  special  and  of  a  higher  kind   in  proportion  ai 
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they  disappear  from  the  lower  degrees  of  the  zoological  scale.  It 
is  remarkable  that  this  gradation  coincides  with  the  degree  of  im 
portance  of  the  sensation  in  regard  to  sociality,  if  not  to  intelli- 
gence. Unhappily,  it  measures  yet  more  evidently  the  increasing 
imperfection  of  the  theory. — We  ought  not  to  pass  over  the  lumin- 
ous distinction  introduced  by  Gall  between  the  passive  and  the 
active  state  of  each  special  sense.  An  analogous  consideration  to 
this,  but  more  fundamental,  would  consist,  it  seems  to  me,  in  dis- 
tinguishing the  senses  themselves  as  active  and  passive,  accord- 
ing as  their  action  is.  from  their  nature,  voluntary  or  involuntary. 
This  distinction  seems  v^vy  marked  in  the  case  of  sight  and  hear- 
ing; the  one  requiring  our  free  participation,  to  a  certain  extent, 
while  the  other  affects  us  without  our  will,  or  even  our  conscious- 
ness. The  more  vague,  but  more  profound  influence  that  music 
exercies  over  us,  than  we  receive  from  painting,  seems  to  be 
chiefly  attributable  to  such  a  diversity.  An  analogous  difference, 
but  less  marked,  exists  between  taste  and  smell. 
interior  eensa-  There  is  a  second  class  of  sensations,  forming  the 

T  "  natural   transition  from  the  study  of  the  sensations  to 

that  of  the  affective  and  intellectual  functions,  which  all  physi- 
ologists, since  the  time  of  Cabanis,  and  yet  more,  of  Gall,  have 
found  it  necessary  to  admit,  to  complete  the  study  of  the  sensations. 
They  are  the  interior  sensations  which  relate  to  the  satisfaction  of 
the  natural  wants  :  and.  in  a  pathological  state,  the  pains  produced 
by  bodily  alteration.  These  are  still  more  indispensable  than  the 
first  to  the  perfection  of  the  organic  life  ;  and,  though  they  procure 
no  direct  notions  of  the  external  world,  they  radically  modify,  by 
their  intense  and  continuous  action,  the  general  course  of  intellec- 
tual operations,  which  are,  in  most  animal  species,  entirely  subor- 
dinated to  them.  This  great  department  of  the  theory  of  sensations 
is  even  more  obscure  and  unadvanced  than  the  foregoing.  The 
only  positive  notion  which  is  fairly  established  in  regard  to  it  is  that 
the  nervous  system  is  indispensable  to  both  kinds  of  sensibility. 

Once  again  we  see  how  the  extreme  imperfection  of  doctrine  here 
is  owing  to  the  imperfection  of  method  ;  and  that  again,  as  before,, 
to  the  inadequate  preparation  of  the  inquirers  to  whom  the  study 
belongs.  It  is  a  great  thing,  however,  to  have  withdrawn  the  sub 
ject  from  the  control  of  the  metaphysicians  ;  and  some  labors  of 
contemporary  physiologists  authorize  us  to  hope  that  the  true  spirit 
of  the  inquiry  is  at  length  entered  into  ;  and  that  the  study  of  the 
sensations  will  be  directed,  as  it  ought  to  be,  to  develop  the  radi- 
cal accordance  between  anatomical  and  physiological  analysis. 
Mode  of  action  Having  reviewed  the  two  orders  of  animal  functions, 
of  animaiity.  we  must  consider  the  complementary  part  of  the  theory 
of  animaiity  ; — the  ideas  about  the  mode  of  action  which  are  com- 
mon to  the  phenomena  of  irritability  and  sensibility.  It  is  trueT 
these  ideas  belong  also  to  intellectual  and  moral  phenomena  :  but 
we  must  review  them  here,  to  complete  our  delineation  of  the  chief 
aspects  of  the  study  of  animal  life. 
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The  considerations  about  such  mode  of  action  naturally  divide 
themselves  into  two  classes  ;  the  one  relating  to  the  function  of 
either  motion  or  sensation,  separately  ;  and  the  other  to  the  asso- 
ciation of  the  two  functions.     The  hrst  may  relate  to  either  the 
mode  or  the  degree  of  the  animal  phenomenon.     Following  this 
order,  the  first  theory  that  presents  itself  is  that  of  the 
intermittence  of  action,  and  consequently,  that  of  habit, 
which  results  from  it.     Bichat  was  the  first  who  pointed  out  the 
intermittent  character  of  every  animal  faculty,  in  contrast  with  the 
continuousness  of  vegetative  phenomena.     The  double  movement 
of  absorption  and  exhalation  which  constitutes  life  could  not  be  sus- 
pended for  a  moment  without  determining  the  tendency  to  dis- 
organization :   whereas,  every  act  of  irritability  or  sensibility  is 
necessarily  intermittent,  as  no  contraction  or  sensation  can  be  con- 
ceived of  as  indefinitely  prolonged  ;  so  that  continuity  would  imply 
as  great  a  contradiction  in  animal  life  as  interruption  in  the  organic. 
All  the  progress  made,  during  the  present  century,  in  physiological 
anatomy,  has  contributed  to  the  perfecting  of  this  theory  of  inter- 
mittence.    Rationally  understood,  it  applies  immediately  to  a  very 
extensive  and  important  class  of  animal  phenomena:    that  is,  to 
those  which  belong  to  the  different  degrees  of  sleep. 
The  state  of  sleep  thus  consists  of  the  simultaneous 
suspension,  for  a  certain  time,  of  the  principal  actions  of  irritability 
and  sensibility.     It  is  as  complete  as  the  organization  of  the  supe- 
rior animals  admits  when  it  suspends  all  motions  and  sensations  but 
such  as  are  indispensable  to  organic  life, — <their  activity  being  also 
remarkably  diminished.     The  phenomenon  admits  of  great  variety 
of  degrees,  from  simple  somnolence  to  the  torpor  of  hybernating 
animals.     But  this  theory  of  sleep,  so  well  instituted  by  Bichat,  is 
still  merely  initiated,  and  presents  many  fundamental  difficulties, 
when  we  consider  the  chief  modifications  of  such  a  state,  even  the 
organic  conditions  of  which  are  very  imperfectly  known,  except  the 
stagnation  of  the  venous  blood  in  the  brain,  which  appears  to  be 
generally  an  indispensable  preliminary  to  all  extended  and  durable 
lethargy.     It  is  easy  to  conceive  how  the  prolonged  activity  of  the 
animal  functions  in  a  waking  state  may,  by  the  law  of  intermittence, 
occasion  a  proportional  suspension  :  but  it  is  not  so  easy  to  see  why 
the  suspension  should  be  total  when  the  activity  has  been  only  par 
tial.     Yet  we  see  how  profound  is  the  sleep,  intellectual  and  mus- 
cular, induced  by  fatigue  of  the  muscles  alone  in  men  who,  while 
awake,  have  given  very  little  exercise  to  their  sensibility,  interior, 
or  even  exterior.     We  know  still  less  of  incomplete  sleep  ;  espe- 
cially when  only  a  part  of  the  intellectual  or  affective  organs,  or 
of  the  locomotive  apparatus  is  torpid  ;  whence  arise  dreams  and 
various  kinds  of  somnambulism.     Yet  such  a  state  has  certainly  its 
own  general  laws,  as  well  as  the  waking  state.     Some  experiments, 
not  duly  attended  to,  perhaps  justify  the  idea  that,  in  animals,  in 
which  the  cerebral  life  is  much  less  varied,  the  nature  of  dreams 
hncomos  to  a  certain  point,  susceptible  of  bein<r  directed  at  the 
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pleasure  of  the  observer,  by  the  aid  of  external  impressions  pro- 
duced, during  sleep,  upon  the  senses  whose  action  is  involuntary  ; 
and  especially  smell.  And  in  the  case  of  Man,  there  is  no  thought- 
ful physician  who,  in  certain  diseases,  does  not  take  into  the  ac- 
count the  habitual  character  of  the  patient's  dreams,  in  order  to 
perfect  the  diagnosis  of  maladies  in  which  the  nervous  system  is 
especially  implicated:  and  this  supposes  that  the  state  is  subject  to 
determinate  laws,  though  they  may  be  unknown.  But,  however 
imperfect  the  theory  of  sleep  may  still  be,  in  these  essential  respects, 
it  is  fairly  constituted  upon  a  positive  basis  of  its  own;  for,  looked 
;it  as  a  whole,  it  is  explained,  according  to  the  scientific  acceptation 
of  the  term,  by  its  radical  identity  with  the  phenomena  of  partial 
repose  offered  by  all  the  elementary  acts  of  the  animal  life.  When 
the  theory  of  intermittence  is  perfected,  we  shall,  I  imagine,  adopt 
(Jail's  view  of  connecting  it  with  the  symmetry  which  characterizes 
all  the  organs  of  animal  life,  by  regarding  the  two  parts  of  the 
symmetrical  apparatus  as  alternately  active  and  passive,  so  that 
their  function  is  never  simultaneous  :  and  this,  as  much  in  regard 
to  the  external  senses  as  the  intellectual  organs.  All  this,  however, 
deserves  a  fresh  and  thorough  investigation. 

The  theory  of  Habit  is  a.  sort  of  necessary  appendix 
to  that  of  intermit  tenet;  ;  and,  like  it,  due  to  Bichat. 
A  continuous  phenomenon  would  be,  in  fact,  capable  of  persistence, 
in  virtue  of  the  law  of  inertia;  but  intermittent  phenomena  alono 
can  give  rise  to  habits,  properly  so  called:  that  is,  can  tend  to 
reproduce  themselves  spontaneously  through  the  influence  of  a  pre- 
liminary repetition,  sufficiently  prolonged  at  suitable  intervals.  The 
importance  of  this  animal  property  is  now  universally  acknowledged 
among  able  inquirers,  who  see  in  it  one  of  the  chief  bases  of  the 
gradual  perfectibility  of  animals,  and  especially  of  Man.  Through 
thi^  it  is  that  vital  phenomena  may,  in  some  sort,  participate  in  the 
admirable  regularity  of  those  of  the  inorganic  world,  by  becoming, 
like  them,  periodical,  notwithstanding  their  greater  complexity. 
Thence  also  results  the  transformation — optional  up  to  a  certain 
point  of  inveteracy  of  habit,  and  inevitable  beyond  that  point — of 
voluntary  acts  into  involuntary  tendencies.  But  the  study  of  habit 
is  no  further  advanced  than  that  of  intermittence,  in  regard  to  its 
analysis  :  for  we  have  paid  more  attention  hitherto  to  the  influence 
of  habits  once  contracted  than  to  their  origin,  with  regard  to  which 
scarcely  any  scientific  doctrine  exists.  What  is  known  lies  in  the 
department  of  natural  history,  and  not  in  that  of  biology.  Perhaps 
it  may  be  found,  in  the  course  of  scientific  study,  that  we  have  been 
too  hasty  in  calling  this  an  animal  property,  though  the  animal 
structure  may  be  more  susceptible  of  it.  In  fact,  there  is  no  doubt 
that  inorganic  apparatus  admits  of  a  more  easy  reproduction  of  the 
same  acts  after  a  sufficient  regular  and  prolonged  reiteration,  as  I 
had  occasion  to  observe  in  regard  to  the  phenomenon  of  sound  : 
and  this  is  essentially  the  character  of  animal  habit.  According  to 
this  view,  which  I  commend  to  the  attention  of  biologists,  and 
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which,  if  true,  would  constitute  the  most  general  point  of  view  on 
this  subject,  the  law  of  habit  may  be  scientifically  attached  to  the 
law  of  inertia,  as  geometers  understand  it  in  the  positive  theory  of 
motion  and  equilibrium. 

In  examining  the  phenomena  common  to  irritability  and  sensi- 
bility under  the  aspect  of  their  activity,  physiologists  have  to 
examine  the  two  extreme  terms, — exaggerated  action,  and  insuffi- 
cient action,  in  order  to  determine  the  intermediate  normal  degree  : 
for  the  study  of  intermediate  cases  can  never  be  successfully  under- 
taken till  the  extreme  cases  which  comprehend  them  have  been 
first  examined. 

The  need  of  exercising  the  faculties  is  certainly  the 
most  general  and  important  of  all  those  that  belong  to 
the  animal  life  :  we  may  even  say  that  it  comprehends  them  all,  if 
we  exclude  what  relates  merely  to  the  organic  life.  The  existence 
of  an  animal  organ  is  enough  to  awaken  the  need  immediately. 
We  shall  see,  in  another  chapter,  that  this  consideration  is  one  of 
the  chief  bases  that  social  physics  derives  from  individual  physiology. 
Unhappily  this  study  is  still  very  imperfect  with  regard  to  most  of 
the  animal  functions,  and  to  all  the  three  degrees  of  their  activity. 
To  it  we  must  refer  the  analysis  of  all  the  varied  phenomena  of 
pleasure  and  pain,  physical  and  moral.  The  case  of  defect  has 
been  even  less  studied  than  that  of  excess  ;  and  yet  its  scientific 
examination  is  certainly  not  less  important,  on  account  of  the 
theory  of  ennui,  the  consideration  of  which  is  so  prominent  in  social 
physics, — not  only  in  connection  with  an  advanced  state  of  civiliza- 
tion, but  even  in  the  roughest  periods,  in  which,  as  we  shall  see 
hereafter,  ennui  is  one  of  the  chief  moving  springs  of  social  evolu- 
tion. As  for  the  intermediate  degree,  which  characterizes  health, 
welfare,  and  finally  happiness,  it  can  not  be  well  treated  till  the 
extremes  are  better  understood.  The  only  positive  principle  yet 
established  in  this  part  of  physiology  is  that  which  prescribes  that 
we  should  not  contemplate  this  normal  degree  in  an  absolute  man- 
ner, but  in  subordination  to  the  intrinsic  energy  of  the  correspond- 
ing (acuities;  as  popular  good  sense  has  already  admitted,  however 
difficult  it  may  be  practically  to  conform  to  the  precept  in  social 
matters,  from  the  unreflecting  tendency  of  every  man  to  erect  him- 
self into  a  necessary  type  of  the  whole  species. 

We  have  now  only  to  notice,  further,  the  third  order  of  consider- 
ations ;  the  study  of  the  association  of  the  animal  functions. 

This  great  subject  should  be  divided  into  two  parts,         { 
relating  to  the  sympathies,  to  which  Bichat  has  suffi-  the     animal 
ciently  drawn  the  attention  of  physiologists,  and   the     n< 
synergies,  as  Barthez  has  called  them,  which  are  at  present  too 
much  neglected.     The  difference  between  these  two  sorts  of  vital 
association  corresponds  to  that  between  the  normal  and  the  patho- 
logical  states  :   for  there  is  synergy  whenever  two  organs  concur 
simultaneously   in    the   regular   accomplishment   of    any    function  ; 
whereas  sympathy  supposes  a  certain  perturbation,  momentary  or 


380  POSITIVE  PHILOSOPHY. 

permanent,  partial  or  general,  which  has  to  be  stopped  by  the  inter- 
vention of  an  organ  not  primarily  affected.  These  two  modes  of 
physiological  association  are  proper  to  the  animal  life,  any  appear- 
ance to  the  contrary  being  due  to  the  influence  of  animal  over 
organic  action.  The  study  is  fairly  established  on  a  rational  basis  ; 
the  physiologists  of  our  time  seeming  to  be  all  agreed  as  to  the 
nervous  system  being  the  necessary  agent  of  all  sympathy  ;  and 
this  is  enough  for  the  foundation  of  a  positive  theory.  Beyond 
this,  we  have  only  disjointed  though  numerous  facts.  The  study 
of  the  synergies,  though  more  simple  and  better  circumscribed, 
does  not  present,  as  yet,  a  more  satisfactory  scientific  character, 
either  as  to  the  mutual  association  of  the  different  motions,  or  a9 
to  the  different  modes  of  Bensibility;  or  as  to  the  more  general 
and  complex  association  between  the  phenomena  of  sensibility  and 
those  of  irritability.  And  yet  this  great  subject  leads  directly  to 
the  most  important  theory  that  physiology  can  finally  present, — 
that  of  the  fundamental  unity  of  the  animal  organism,  as  a  neces- 
sary result  of  a  harmony  between  its  various  chief  functions.  Here 
alone  it  is  that,  taking  each  elementary  faculty  in  its  normal  state, 
we  can  find  the  sound  theory  of  the  Ego,  so  absurdly  perverted 
at  present  by  the  vain  dreams  of  the  metaphysicians  :  for  the  gen- 
eral sense  of  the  i"  is  certainly  determined  by  the  equilibrium  of 
the  faculties,  the  disturbance  of  which  impairs  that  consciousness 
so  profoundly  in  other  diseases. 


CHAPTER    VI. 

INTELLECTUAL   AND    MORAL,  OR   CEREBRAL   FUNCTIONS. 

The  remaining  portion  of  biological  philosophy  is  that  which, 
relates  to  the  study  of  the  affective  and  intellectual  faculties,  which 
leads  us  over  from  individual  physiology  to  Social  Physics,  as  vege 
tative  physiology  does  from  the  inorganic  to  the  organic  philosophy, 
shortcoming  of  While  Descartes  was  rendering  to  the  world  the  glo- 
Descartes.  °  rious  service  of  instituting  a  complete  system  of  positive 
philosophy,  the  reformer,  with  all  his  bold  energy,  was  unable  to 
raise  himself  so  far  above  his  age  as  to  give  its  complete  logical 
extension  to  his  own  theory  by  comprehending  in  it  the  part  of 
physiology  that  relates  to  intellectual  and  moral  phenomena.  After 
having  instituted  a  vast  mechanical  hypothesis  upon  the  fundamen- 
tal theory  of  the  most  simple  and  universal  phenomena,  he  extended 
in  succession  the  same  philosophical  spirit  to  the  different  elemen- 
tary notions  relating  to  the  inorganic  world  ;  and  finally  subordi- 
nated to  it  the  study  of  the  chief  physical  functions  of  the  animal 
organism.     But,  when  he  arrived  at  the  functions  of  the  affections 
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and  the  intellect,  he  stopped  abruptly,  and  expressly  constituted 
from  them  a  special  study,  as  an  appurtenance  of  the  metaphysico- 
theological  philosophy,  to  which  he  thus  endeavored  to  give  a  kind 
of  new  life,  after  having  wrought  far  more  successfully  in  sapping 
its  scientific  foundations.  We  have  an  unquestionable  evidence  of 
the  state  of  his  mind  in  his  celebrated  paradox  about  the  intelli- 
gence and  instincts  of  animals.  He  called  brutes  automata,  rather 
than  allow  the  application  of  the  old  philosophy  to  them.  Being 
unable  to  pursue  this  method  with  Man,  he  delivered  him  over 
expressly  to  the  domain  of  metaphysics  and  theology.  It  is  diffi 
cult  to  see  how  he  could  have  done  otherwise,  in  the  then  exist 
ing  state  of  knowledge  :  and  we  owe  to  his  strange  hypothesis, 
which  the  physiologists  went  to  work  to  confute,  the  clearing  away 
of  the  partition  which  he  set  up  between  the  study  of  animals  and 
that  of  Man,  and  consequently,  the  entire  elimination  among  the 
higher  order  of  investigators,  of  theological  and  metaphysical  phi- 
losophy. What  the  first  contradictory  constitution  of  the  modern 
philosophy  was,  we  may  see  in  the  great  work  of  Male-  History  till  Gaira 
branche,  who  was  the  chief  interpreter  of  Descartes,  tim(;- 
and  who  shows  how  his  philosophy  continued  to  apply  to  the  most 
complex  parts  of  the  intellectual  system  the  same  methods  which 
had  been  shown  to  be  necessarily  futile  with  regard  to  the  simplest 
subjects.  It  is  necessary  to  indicate  this  state  of  things  because  it 
has  remained  essentially  unaltered  during  the  last  two  centuries, 
notwithstanding  the  vast  progress  of  positive  science,  which  has  all 
the  while  been  gradually  preparing  for  its  inevitable  transformation. 
The  school  of  Boerhaave  left  Descartes's  division  of  subjects  as 
they  found  it  :  and  if  they,  the  successors  of  Descartes  in  physiol- 
ogy, abandoned  this  department  of  it  to  the  metaphysical  method, 
it  can  be  no  wonder  that  intellectual  and  moral  phenomena  re- 
mained, till  this  century,  entirely  excluded  from  the  great  scientific 
movement  originated  and  guided  by  the  impulse  of  Descartes.  The 
growing  action  of  the  positive  spirit  has  been,  during  the  whole 
succeeding  interval,  merely  critical — attacking  the  inefficacy  of 
metaphysical  studies — exhibiting  the  perpetual  reconciliation  of  the 
naturalists  on  points  of  genuine  doctrine,  in  contrast  to  the  inces- 
sant disputes  of  various  metaphysicians,  arguing  still,  as  from  Plato 
downward,  about  the  very  elements  of  their  pretended  science  :  this 
criticism  itself  relating  only  to  results,  and  still  offering  no  objec- 
tion to  the  supremacy  of  metaphysical  philosophy,  in  the  study  of 
Man,  in  his  intellectual  and  moral  aspects.  It  was  not  till  our  own 
time  that  modern  science,  with  the  illustrious  Gall  for  its  organ, 
drove  the  old  philosophy  from  this  last  portion  of  its  domain,  and 
passed  on  in  the  inevitable  course  from  the  critical  to  the  organic 
state,  striving  in  its  turn  to  treat  in  its  own  way  the  general  theory 
of  the  highest  vital  functions.  However  imperfect  the  first  at- 
tempts, the  thing  is  done.  Subjected  for  half  a  century  to  the  most 
decisive  tests,  this  new  doctrine  has  clearly  manifested  all  the  indi- 
cations which  can  guaranty  the  indestructible  vitality  of  scientific 
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conceptions.  Neither  enmity  nor  irrational  advocacy  has  hindered 
the  continuons  spread,  in  all  parts  of  the  scientific  world,  of  the 
new  system  of  investigation  of  intellectual  and  moral  man.  All  the 
signs  of  the  progressive  success  of  a  happy  philosophical  revolution 
are  present  in  this  case. 

The  positive  theory  of  the  affective  and  intellectual 

Positive    theory      „  ,     *      ,        .  _      ^  i     -i     •  «i  i  • 

imiium,  lunctions  is  therefore  settled,  irreversibly,  to  be  this  : 
it  consists  in  the  experimental  and  rational  study  of  the 
phenomena  of  interior  sensibility  proper  to  the  cerebral  ganglions, 
apart  from  all  immediate  external  apparatus.  These  phenomena 
arc  the  most  complex  and  the  most  special  of  all  belonging  to  physi- 
ology ;  and  therefore  they  have  naturally  been  the  last  to  attain  to 
a  positive  analysis  ;  to  say  nothing  of  their  relation  to  social  con- 
siderations, which  must  be  an  impediment  in  the  way  of  their  study. 
This  study  could  not  precede  the  principal  scientific  conceptions  of 
the  organic  life,  or  the  first  notions  of  the  animal  life  ;  so  that  Gall 
must  follow  Bichat  :  and  our  surprise  would  be  that  he  followed 
him  so  soon,  if  tin»  maturity  of  his  task  did  not  explain 
it  sufficiently.  The  grounds  of  my  provisional  separa- 
tion of  this  part  of  physiology  from  the  province  of  animal  life  gen- 
erally arc — the  eminent  differences  between  this  order  of  phenom- 
ena and  those  that  have  gone  before — their  more  direct  and  striking 
importance — and.  above  all.  the  greater  imperfection  of  our  present 
study  of  them.  This  new  body  of  doctrine,  thus  erected  into  a 
third  section  of  physiology,  will  assume  its  true  place  within  the 
boundaries  of  the  second  when  we  obtain  a  distincter  knowledge  of 
organic,  and  a  more  philosophical  conception  of  animal  physiology. 
We  must  bear  in  mind  what  the  proper  arrangement  should  be — 
this  third  department  differing  much  less  from  the  second  than  the 
second  differs  from  the  first. 

Vic  8  of  psyche  We  need  not  stop  to  draw  out  any  parallel  or  con- 
îogicai  -y-ù-ms  trast  between  phrenology  and  psychology.  Gall  has 
fully  and  clearly  exposed  the  powerlessness  of  metaphysical  methods 
for  the  study  of  intellectual  and  moral  phenomena  :  and  in  the  pres- 
ent state  of  the  human  mind,  all  discussion  on  this  subject  is  super- 
fluous. The  great  philosophical  cause  is  tried  and  judged  ;  and  the 
metaphysicians  have  passed  from  a  state  of  domination  to  one  of 
protestation — in  the  learned  world  at  least,  where  their  opposition 
would  obtain  no  attention  but  for  the  inconvenience  of  their  still 
impeding  the  progress  of  popular  reason.  The  triumph  of  the 
positive  method  is  so  decided  that  it  is  needless  to  devote  time  and 
effort  to  any  demonstration,  except  in  the  way  of  instruction  ;  but, 
in  order  to  characterize,  by  a  striking  contrast,  the  true  general 
spirit  of  phrenological  physiology,  it  may  be  useful  here  to  analyze 
very  briefly  the  radical  vices  of  the  pretended  psychological  method, 
considered  merely  in  regard  to  what  it  has  in  common  in  the  prin- 
cipal existing  schools  ; — in  those  called  the  French,  the  German, 
and  (the  least  consistent  and  also  the  least  absurd  of  the  three) 
the  Scotch  school  : — that  is,  as  far  as  we  can  talk  of  schools  in  a 


FORMER    METHOD.  383 

philosophy  which,  by  its  nature,  must  engender  as  many  incompat- 
ible opinions  as  it  has  adepts  gifted  with  any  degree  of  imagination. 
We  may,  moreover,  refer  confidently  to  these  sects  for  the  mutual 
refutation  of  their  most  essential  points  of  difference. 

As  for  their  fundamental  principle  of  interior  obser- 
vation, it  would  certainly  be  superfluous  to  add  any-  interior  obser- 
thing  to  what  I  have  already  said  about  the  absurdity  VMt,on- 
of  the  supposition  of  a  man  seeing  himself  think.  It  was  well  re- 
marked by  M.  Broussais,  on  this  point,  that  such  a  method,  if  pos- 
sible, would  extremely  restrict  the  study  of  the  understanding,  by 
necessarily  limiting  it  to  the  case  of  adult  and  healthy  Man,  with- 
out any  hope  of  illustrating  this  difficult  doctrine  by  any  comparison 
of  different  ages,  or  consideration  of  pathological  states,  which  yet 
are  unanimously  recognised  as  indispensable  auxiliaries  in  the  sim- 
plest researches  about  Man.  But,  further,  we  must  be  also  struck 
by  the  absolute  interdict  which  is  laid  upon  all  intellectual  and 
moral  study  of  animals,  from  whom  the  psychologists  can  hardly 
be  expecting  any  interior  observation.  It  seems  rather  strange 
that  the  philosophers  who  have  so  attenuated  this  immense  subject 
should  be  those  who  are  for  ever  reproaching  their  adversaries  with 
a  want  of  comprehensiveness  and  elevation.  The  case  of  animals  is 
the  rock  on  which  all  psychological  theories  have  split,  since  the 
naturalists  have  compelled  the  metaphysicians  to  part  with  the 
singular  expedient  imagined  by  Descartes,  and  to  admit  that  ani- 
mals, in  the  higher  parts  of  the  scale  at  least,  manifest  most  of 
our  affective,  and  even  intellectual  faculties;  with  mere  differences 
of  degree  ;  a  fact  which  no  one  at  this  day  ventures  to  deny,  and 
which  is  enough  of  itself  to  demonstrate  the  absurdity  of  these  idle 
conceptions. 

Recurring  to  the  first  ideas  of  philosophical  common  sense,  it  is 
at  once  evident  that  no  function  can  be  studied  but  with  relation  to 
the  organ  that  fulfils  it,  or  to  the  phenomena  of  its  fulfilment  :  and, 
in  the  second  place,  that  the  affective  functions,  and  yet  more  the 
intellectual,  exhibit  in  the  latter  respect  this  particular  character- 
istic,— that  they  can  not  be  observed  during  their  operation,  but 
only  in  their  results, — more  or  less  immediate,  and  more  or  less 
durable.  There  are  then  only  two  ways  of  studying  such  an  order 
of  functions  ;  either  determining,  with  all  attainable  precision,  the 
various  organic  conditions  on  which  they  depend, — which  is  the 
chief  object  of  phrenological  physiology  ;  or  in  directly  observing 
the  series  of  intellectual  and  moral  acts, — which  belongs  rather  to 
natural  history,  properly  so  called  :  these  two  inseparable  aspects 
of  one  subject  being  always  so  conceived  as  to  throw  light  on  each 
other.  Thus  regarded,  this  great  study  is  seen  to  be  indissolubly 
connected  on  the  one  hand  with  the  whole  of  the  foregoing  parte 
of  natural  philosophy,  and  especially  with  the  fundamental  doc- 
trines of  biology;  and,  on  the  other  hand,  with  the  whole  of  his- 
tory,— of  animals  as  well  as  of  man  and  of  humanity.  But  when, 
by  the  pietended  psychological  method,  the  consideration  of  both 
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the  agent  and  the  act  is  discarded  altogether,  what  material  can 
remain  but  an  unintelligible  conflict  of  words,  in  which  merely 
nominal  entities  are  substituted  for  real  phenomena  ?  The  most 
difficult  study  of  all  is  thus  set  up  in  a  state  of  isolation,  without 
any  one  point  of  support  in  the  most  simple  and  perfect  sciences, 
over  which  it  is  yet  proposed  to  give  it  a  majestic  sovereignty  ;  and 
in  this  all  psychologists  agree,  however  extreme  may  be  their  dif 
ferences  on  other  points. 

D  „.trine  About  the  method  of  psychology  or  ideology,  enough 

fetation fetwean  nas  been  said.     As  to  the  doctrine,  the  first  dance 
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in'eiiectuai  fa»,  snows  a  radical  tault  in  it,  common  to  all  sects, — a 
false  estimate  of  the  general  relations  between  the  af- 
fective and  the  intellectual  faculties.  However  various  may  be  the 
theories  about  the  preponderance  of  the  latter,  all  metaphysicians 
assert  that  preponderance  by  making  these  facilities  their  starting- 
point.  The  intellect  is  almost  exclusively  the  subject  of  their  spec- 
ulations, and  the  affections  have  been  almost  entirely  neglected  ; 
and,  moreover,  always  subordinated  to  the  understanding.  Now, 
such  a  conception  represents  precisely  the  reverse  of  the  reality, 
not  only  for  animals,  but  also  for  Man  :  for  daily  experience  shows 
that  tlit;  affections,  the  propensities,  the  passions,  are  the  great 
springs  of  human  life  ;  and  that,  so  far  from  resulting  from  intel- 
ligence, their  spontaneous  and  independent  impulse  is  indispensable 
to  the  first  awakening  and  continuous  development  of  the  various 
intellectual  faculties,  by  assigning  to  thein  a  permanent  end,  with- 
out which — to  say  nothing  of  the  vagueness  of  their  general  direc- 
tion— they  would  remain  dormant  in  the  majority  of  men.  It  is 
oven  but  too  certain  that  the  least  noble  and  most  animal  propen- 
sities are  habitually  the  most  energetic,  and  therefore  the  most  in- 
fluential. The  whole  of  human  nature  is  thus  very  unfaithfully 
represented  by  these  futile  systems,  which,  if  noticing  the  affective 
faculties  at  all,  have  vaguely  connected  them  with  one  single  prin- 
ciple, sympathy,  and,  above  all,  self-consciousness,  always  supposed 
to  be  directed  by  the  intellect.  Thus  it  is  that,  contrary  to  evi- 
dence, Man  has  been  represented  as  essentially  a  reasoning  being, 
continually  carrying  on,  unconsciously,  a  multitude  of  imperceptible 
calculations,  with  scarcely  any  spontaneity  of  action,  from  infancy 
upward.  This  false  conception  has  doubtless  been  supported  by  a 
consideration  worthy  of  all  respect, — that  it  is  by  the  intellect  that 
Man  is  modified  and  improved  ;  but  science  requires,  before  all 
things,  the  reality  of  any  views,  independently  of  their  desirable- 
ness ;  and  it  is  always  this  reality  which  is  the  basis  of  genuine 
utility.  Without  denying  the  secondary  influence  of  such  a  view, 
we  can  show  that  two  purely  philosophical  causes,  quite  uncon- 
nected with  any  idea  of  application,  and  inherent  in  the  nature  of 
the  method,  have  led  the  metaphysicians  of  all  sects  to  this  hypoth- 
esis of  the  supremacy  of  the  intellect.  The  first  is  the  radical 
separation  which  it  was  thought  necessary  to  make  he- 
's «ndM..n.  tween  brutes  and  man,  and  which  would  have  been  af- 
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fected  at  once  by  the  admission  of  the  preponderance  of  the  affective 
over  the  intellectual  faculties;  and  the  second  was  the  necessity 
that  the  metaphysicians  found  themselves  under,  of  preserving  the 
unity  of  what  they  called  the  7,  that  it  might  corre- 
spond with  the  unity  of  the  soul,  in  obedience  to  the 
requisitions  of  the  theological  philosophy,  of  which  metaphysics  is, 
as  we  must  ever  bear  in  mind,  the  final  transformation.     But  the 
positive  philosophers,  who  approach  the  questions  with  the  simple 
aim  of  ascertaining  the  true  state  of  things,  and  reproducing  it 
with  all  possible  accuracy  in  their  theories,  have  perceived  that, 
according  to  universal   experience,  human   nature  is  so  far  from 
being  single  that  it  is  eminently  multiple;  that  is,  usually  induced 
in  various  directions  by  distinct  and  independent  powers,  among 
which  equilibrium  is  established   with  extreme  difficulty  when,  as 
usually  happens  in  civilized  life,  no  one  of  them  is,  in  itself,  suffi- 
ciently marked  to  acquire  spontaneously  any  considerable  preponde- 
rance over  the  rest.     Thus,  the  famous  theory  of  the  /  is  essentially 
without  a  scientific  object,  since  it  is  destined  to  represent  a  purely 
fictitious   state.     There    is,  in    this    direction,  as    I  have   already 
pointed  out,  no  other  real  subject  of  positive  investigation  than  the 
study  of  equilibrium  of  the  various  animal  functions, — both  of  irri- 
tability  and    of    sensibility, — which    marks  the   normal   state,  in 
which  each  of  them,  duly  moderated,  is  regularly  and  permanently 
associated  with  the  whole  of  the  others,  according  to  the  laws  of 
sympathy,  and  yet  more  of  synergy.     The  very  abstract  and  in- 
direct notion  of  the  /proceeds  from  the  continuous  sense  of  such 
a  harmony;  that   is,  from    the  universal   accordance  of  the  entire 
organism.     Psychologists   have  attempted  in  vain  to  make  out  of 
this  idea,  or  rather  sense,  an  attribute  of  humanity  exclusively.     It 
is  evidently  a  necessary  result  of  all  animal  life;  and  therefore  it 
must  belong  to  all  animals,  whether  they  are  able  to  discourse  upon 
it  or  not.     No  doubt  a  cat,  or  any  other  vertebrated  animal,  with- 
out knowing  how  to  say   "  I,"  is   not  in  the  habit  of  taking  itself 
for  another.     Moreover,   it   is   probable  that  among  the  superior 
animals  the  sense  of  personality  is  still  more  marked  than  in  Man, 
on  account  of  their  more  isolated  life  ;  though  if  we  descended  too 
far  in  the  zoological  scale  we  should  reach  organisms  in  which  the 
continuous  degradation  of  the  nervous  system  attenuates  this  com- 
pound sense,  together  with  the  various  simple  feelings  on  which  it 
depends. 

It  must  not  be  overlooked  that  though  the  psychol-  Reason  and  In. 
ogists  have  agreed  in  neglecting  the  intellectual  and  stluct- 
moral  faculties  of  brutes,  which  have  been  happily  left  to  the  nat- 
uralists, they  have  occasioned  great  mischief  by  their  obscure  and 
indefinite  distinction  between  intelligence  and  instinct,  thus  set- 
ting up  a  division  between  human  and  animal  nature  which  has  had 
too  much  effect  even  upon  zoologists  to  this  day.  The  only  mean- 
in»  that  can  be  attributed  to  the  word  instinct,  is  any  spontaneous 
impulse  in  a  determinate  direction,  independentlv  of  any  foreign  in- 
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fluence.  In  this  primitive  sense,  the  term  evidently  applies  to  the 
proper  and  direct  activity  of  any  faculty  whatever,  intellectual  as 
well  as  affective:  and  it  therefore  does  not  conflict  with  the  term 
intelligence  in  any  way,  as  we  so  often  see  when  we  speak  of  those 
who,  without  any  education,  manifest  a  marked  talent  for  music, 
painting,  mathematics,  etc.  In  this  way  there  is  instinct,  or  rather, 
there  are  instincts  in  Man,  as  much  or  more  than  in  brutes.  If,  on 
the  other  hand,  we  describe  intelligence  as  the  aptitude  to  modify 
conduct  in  conformity  to  the  circumstances  of  each  case, —  which, 
in  fact,  is  the  main  practical  attribute  of  reason,  in  its  proper  sense, 
— is  is  more  evident  than  before  that  there  is  no  other  essential  dif- 
ference between  humanity  and  animality  than  that  of  the  degree  of 
development  admitted  by  a  faculty  which  is,  by  its  nature,  common 
to  all  animal  lite,  and  without  which  it  could  not  even  be  conceived 
to  exist.  Thus  the  famous  scholastic  definition  of  Man  as  a  reason- 
able animal  offers  a  real  no-meaning,  since  no  animal,  especially  in 
the  higher  parts  of  the  zoological  scale,  could  live  without  being  to 
a  certain  extent  reasonable,  in  proportion  to  the  complexity  of  its 
organism.  Though  the  moral  nature  of  animals  has  been  but  little 
and  very  imperfectly  explored,  we  can  yet  perceive,  without  pos- 
sibility of  mistake,  among  those  that  live  with  us  and  that  are 
familiar  with  us, — judging  of  them  by  the  same  means  of  observa- 
tion that  we  should  employ  about  men  whose  language  and  ways 
were  previously  unknown  to  us, — that  they  not  only  apply  their  in- 
telligence to  the  satisfaction  of  their  organic  wants,  much  as  men 
do,  aiding  themselves  also  with  some  sort  of  language;  but  that 
they  are,  in  like  manner,  susceptible  of  a  kind  of  wants  more  dis- 
interested, inasmuch  as  they  consist  in  a  need  to  exercise  their 
faculties  for  the  mere  pleasure  of  the  exercise.  It  is  the  same 
thing  that  leads  children  or  savages  to  invent  new  sports,  and  that 
renders  them,  at  the  same  time,  liable  to  ennui.  That  state,  erro- 
neously set  up  as  a  special  privilege  of  human  nature,  is  sometimes 
sufficient!' v  marked,  in  the  case  of  certain  animals,  to  urge  them  to 
suicide,  when  captivity  has  become  intolerable.  An  attentive  ex- 
amination of  the  facts  therefore  discredits  the  perversion  of  the 
word  instinct  when  it  is  used  to  signify  the  fatality  under  which  ani- 
mals are  impelled  to  the  mechanical  performance  of  acts  uniformly 
determinate,  without  any  possible  modification  from  corresponding 
circumstances,  and  neither  requiring  nor  allowing  any  education, 
properly  so  called.  This  gratuitous  supposition  is  evidently  a  rem- 
nant of  the  automatic  hypothesis  of  Descartes.  Leroy  has  demon- 
strated that  among  mammifers  and  birds  this  ideal  fixity  in  the 
construction  of  habitations,  in  the  seeking  of  food  by  hunting,  in 
the  mode  of  migration,  etc.,  exist  only  in  the  eyes  of  cjoset- natu- 
ralists or  inattentive  observers. 

After  thus  much  notice  of  the  radical  vice  of  all  psychological 
systems,  it  would  be  departing  from  the  object  of  this  work  to 
show  how  the  intellectual  faculties  themselves  have  been  miscon- 
ceived.    It  is  enough  to  refer  to  the  refutation  by  which  Gall  and 
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Spnrzlieim  have  introduced  tlieir  labors  :  and  I  would  particularly 
point  out  the  philosophical  demonstration  by  which  they  have  ex- 
hibited the  conclusion  that  sensation,  memory,  imagination,  and 
even  judgment — all  the  scholastic  facilities,  in  short — are  not,  in 
fact,  fundamental  and  abstract  faculties,  but  only  different  degrees 
or  consecutive  modes  of  the  same  phenomenon,  proper  to  each  of 
the  true  elementary  phrenological  functions,  and  necessarily  varia- 
ble in  different  cases,  with  a  proportionate  activity.  One  virtue  of 
this  admirable  analysis  is  that  it  deprives  the  various  metaphysical 
theories  of  their  one  remaining  credit — their  mutual  criticism, 
which  is  here  effected,  once  for  all,  with  more  efficacy  than  by  any 
one  of  the  mutually  opposing  schools. 

Again,  it  would  be  departing  from  the  object  of  this  portion  of 
our  work  to  judge  of  the  doctrines  of  the  schools  by  their  results. 
What  these  have  been  we  shall  see  in  the  next  book  ;  the  deplora- 
ble influence  on  the  political  and  social  condition  of  two  generations 
of  the  doctrines  of  the  French  school,  as  presented  by  HeTvetius,  and 
of  the  German  psychology,  with  the  ungovernable  /for  its  subject  ; 
and  the  impotence  of  the  Scotch  school,  through  the  vagueness  of 
what  is  called  its  doctrines,  and  their  want  of  mutual  connection. 
Dismissing  all  these  for  the  present,  we  must  examine  the  great 
attempt  of  Gall,  in  order  to  see  what  is  wanting  in  phrenological 
philosophy  *o  form  it  into  the  scientific  constitution  which  is  proper 
to  it,  an r1  from  which  it  is  necessarily  still  more  remote  than  or- 
ganic, and  even  animal  physiology. 

Basis  of  Gairs  Two  philosophical  principles,  now  admitted  to  be 
doctrine.  indisputable,  serve  as   the  immovable  basis  of  Gall's 

doctrine  as  a  whole  :  viz.,  the  innateness  of  the  fundamental  dis- 
positions, affective  and  intellectual,  and  the  plurality  of  the  dis- 
tinct and  independent  faculties,  though  real  acts  usually  require 
their  more  or  less  complex  concurrence.  Within  the  limits  of 
the  human  race,  all  cases  of  marked  talents  or  character  prove 
the  first  ;  and  the  second  is  proved  by  the  diversity  of  such  marked 
cases,  and  by  most  pathological  states — especially  by  those  in 
which  the  nervous  system  is  directly  affected.  A  comparative 
observation  of  the  higher  animals  would  dispel  all  doubt,  if  any 
existed  in  either  case.  These  two  principles — aspects  of  a  single 
fundamental  conception — are  but  the  scientific  expression  of  the 
results  of  experience,  in  all  times  and  places,  as  to  the  intellectual 
and  moral  nature  of  Man — an  indispensable  symptom  of  truth,  with 
regard  to  all  parent  ideas,  which  must  always  be  connected  with 
the  spontaneous  indications  of  popular  reason,  as  we  have  seen  in 
preceding  cases  in  natural  philosophy.  Thus  besides  all  guidance 
from  analogy,  after  the  study  of  animal  life,  we  derive  confirmation 
from  all  the  methods  of  investigation  that  physiology  admits;  from 
direct  observation,  experiment,  pathological  analysis,  the  compara- 
tive method,  and  popular  good  sense — all  of  which  converge  toward 
the  establishment  of  this  double  principle.  Such  a  collection  of 
proofs  secures  the  stability  of  this  much  of  phrenological  doctrine, 
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whatever  transformations  other  parts  may  have  to  undergo.  In 
the  anatomical  view,  tin's  physiological  conception  corresponds  with 
the  division  of  the  brain  into  a  certain  number  of  partial  organs, 
symmetrical  like  those  of  the  animal  life,  and,  though  more  contig- 
uous and  mutually  resembling  than  in  any  other  system,  and  there- 
fore more  adapted  both  for  sympathy  and  synergy,  still  distinct  and 
mutually  independent,  as  we  were  already  aware  was  the  case  with 
the  ganglions  appropriate  to  the  external  senses.  In  brief,  the 
brain  is  no  longer  an  organ,  but  an  apparatus  of  organs,  more  com- 
plex in  proportion  to  the  degree  of  animality.  The  proper  object 
of  phrenological  physiology  thence  consists  in  determining  the  cere- 
bral organ  appropriate  to  each  clearly-marked,  simple  disposition, 
affective  or  intellectual  ;  or,  reciprocally,  which  is  more  diihcult, 
what  function  is  fulfilled  by  any  portion  of  the  mass  of  the  brain 
which  exhibits  the  anatomical  conditions  of  a  distinct,  organ.  The 
two  processes  are  directed  to  develop  the  agreement  between  phys- 
iological and  anatomical  analysis  which  constitutes  the  true  science 
of  living  beings.  Unfortunately,  our  means  are  yet,  further  from 
answering  our  aims  than  in  the  two  preceding  divisions  of  the 
science. 

Divisions  of  the  The  scieii  tific  principle  in  vol  ved  in  the  phrenologi- 
brain-  cal  view  is  that  the  functions,  affective  and  intellectual, 

are  more  elevated,  more  human,  if  you  will,  and  at  the  same  time 
less  energetic,  in  proportion  to  the  exclnsiveness  with  which  they 
belong  to  the  higher  part  of  the  zoological  series,  their  positions 
being  in  portions  of  the  brain  more  and  more  restricted  in  extent, 
and  further  removed  from  its  immediate  origin, — according  to  the 
anatomical  decision  that  the  skull  is  simply  a  prolongation  of  the 
vertebral  column,  which  is  the  primitive  centre  of  the  nervous 
system.  Thus,  the  least  developed  and  anterior  part  of  the  brain 
is  appropriated  to  the  characteristic  faculties  of  humanity  ;  and  the 
most  voluminous  and  hindmost  part  to  those  which  constitute  the 
basis  of  the  whole  of  the  animal  kingdom.  Here  we  have  a  new 
and  confirmatory  instance  of  the  rule  which  we  have  had  to  follow 
in  every  science;  that  it  is  necessary  to  proceed  from  the  most 
general  to  the  more  special  attributes,  in  the  order  of  their  dimin- 
ishing generality.  We  shall  meet  with  it  again  in  the  one  science 
which  remains  for  us  to  review;  and  its  constant  presence,  through 
the  whole  range,  points  it  out  as  the  first  law  of  the  dogmatic  pro- 
cedure of  the  positive  spirit. 

A  full  contemplation  of  Gall's  doctrine  convinces  us  of  its  faithful 
representation  of  the  intellectual  and  moral  nature  of  Man  and  ani- 
mals. All  the  psychological  sects  have  misconceived  or  ignored 
the  pre-eminence  of  the  affective  faculties,  plainly  manifest  as  it  is 
in  all  the  moral  phenomena  of  brutes,  and  even  of  Man  ;  but  we  find 
this  fact  placed  on  a  scientific  basis  by  the  discovery  that  the  affec- 
tive organs  occupy  all  the  hinder  and  middle  portions  of  the  cere- 
bral apparatus,  while  the  intellectual  occupy  only  the  front  portion, 
which,  in  extreme  cases,  is  not  more  than  a  fourth,  or  even  a  sixth 
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part  of  the  whole.  The  difference  between  Gall  and  his  predeces- 
sors was  not  in  the  separation  of  the  two  kinds  of  faculties,  but  that 
they  assigned  the  brain  to  the  intellectual  faculties  alone,  regarding 
it  as  a  single  organ,  and  distributing  the  passions  among  the  organs 
pertaining  to  the  vegetative  life, — the  heart,  the  liver,  etc.  Bichat 
supported  this  view  by  the  argument  of  the  sympathies  of  these 
organs,  under  the  excitement  of  the  respective  passions  ;  but  the 
variableness  of  the  seat  of  sympathy,  according  to  native  suscepti- 
bility or  to  accident,  is  a  sufficient  answer  to  such  a  plea,  and  teaches 
us  simply  the  importance  of  considering  the  influence  exercised  by 
the  state  of  the  brain  upon  the  nerves  which  supply  the  apparatus 
of  the  organic  life. 

Next  comes   the  subdi vison   established  bv  Gall  and 

c,  ,  ,         ,.     ^  ,  rr,,'7  *       ,.  Subdivisions. 

opurzheim  m  each  ot  these  two  orders,  llie  anective 
faculties  are  divided  into  the  propensities,  and  the  affections  or  sen- 
timents :  the  first  residing  in  the  hindmost  and  lowest  part  of  the 
brain  ;  and  the  other  class  in  the  middle  portion.  The  intellectual 
faculties  are  divided  into  the  various  perceptive  faculties,  which 
together  constitute  the  range  of  observation  :  and  the  small  number 
of  reflective  faculties,  the  highest  of  all,  constituting  the  power  of 
combination,  by  comparison  and  co-ordination.  The  upper  part  of 
the  frontal  region  is  the  seat  of  these  last,  which  are  the  chief  char- 
acteristic attribute  of  human  nature.  There  is  a  certain  deficiency 
of  precision  in  this  description  ;  but,  besides  that  we  may  expect 
improving  knowledge  to  clear  it  up,  we  shall  find,  on  close  examina- 
tion, that  the  inconvenience  lies  more  in  the  language  than  in  the 
idea.  The  only  language  we  have  is  derived  from  a  philosophical 
period  when  all  moral  and  even  intellectual  ideas  were  shrouded  in 
a  mysterious  metaphysical  unity,  which  allows  us  now  no  adequate 
choice  of  terms. 

Taking  the  ordinary  terms  in  their  literal  sense,  we  should  mis- 
conceive the  fundamental  distinction  between  the  intellectual  facul- 
ties and  the  others.  When  the  former  are  very  marked,  they  un- 
questionably produce  real  inclinations  or  propensities,  which  are 
distinguished  from  the  inferior  passions  only  by  their  smaller  energy. 
Nor  can  we  deny  that  their  action  occasions  true  emotions  or  senti- 
ments, more  rare,  more  pure,  more  sublime  than  any  other,  and, 
though  less  vivid  than  others,  capable  of  moving  to  teal's;  as  is 
testified  by  so  many  instances  of  the  rapture  excited  by  the  dis- 
covery of  truth,  in  the  most  eminent  thinkers  that  have  done  honor 
to  their  race — as  Archimedes,  Descartes,  Kepler,  Newton,  etc. 
Would  any  thoughtful  student  take  occasion,  by  such  approxima- 
tions, to  deny  all  real  distinction  between  the  intellectual  and  affec- 
tive faculties?  The  wiser  conclusion  to  be  drawn  from  the  case  is 
that  we  must  reform  our  philosophical  language,  to  raise  it,  by 
rigorous  precision,  to  the  dignity  of  scientific  language.  We  may 
say  as  much  about  the  subdivision  of  the  affective  faculties  into 
propensities  and  sentiments,  the  distinction  being,  though  less 
marked,  by  no  means  less  real.     Apart  from  all  useless  discussion 
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of  nomenclature,  we  may  say  that  the  real  difference  has  not  been 
clearly  seized.  In  a  scientific  view,  it  would  suffice  to  say  that  the 
first  and  fundamental  class  relates  to  the  individual  alone,  or,  at 
most,  to  the  family,  regarded  successively  in  its  principal  needs  of 
preservation, — such  as  reproduction,  the  rearing  of  young,  the  mode 
of  alimentation,  of  habitation,  etc.  Whereas,  the  second  more 
special  class  supposes  the  existence  of  some  social  relations,  either 
among  individuals  of  a  different  species,  or  especially  between  in- 
dividuals of  the  same  species,  apart  from  sex.  and  determines  the 
character  which  the  tendencies  of  the  animal  must  impress  on  each 
of  these  relations,  whether  transient  or  permanent.  If  we  keep 
this  distinctive  character  of  the  two  classes  in  view,  it  will  matter 
little  what  terms  we  use  to  indicate  them,  when  once  they  shall 
have  acquired  a  sufficient  fixedness,  through  rational  use. 

There  are  the  great  philosophical  results  of  Gall's  doctrine,  re- 
garded, as  I  have  now  presented  it,  apart  from  all  vain  attempts  to 
localize  in  a  special  manner  the  cerebral  or  phrenological  functions. 
I  shall  have  to  show  how  such  an  attempt  was  imposed  upon  Gall 
by  the  necessities  of  his  glorious  mission  :  but  notwithstanding  this 
unfortunate  necessity,  the  doctrine  embodies  already  a  real  knowl- 
edge of  human  and  brute  nature  vary  far  superior  to  all  that  had 
ever  been  offered  before. 

Anions  the  innumerable  objections  which  have  been 

Objections.  .  1  1   •       ,•  i  •  •  i  i        i 

Necessity  of  hu- aimed  at    this  fine   doctrine, — considered   always   as  a 

man  actions.  ,      ,  ,  ,  ,   .    ,  , .  •  1      *'      •       1 

whole,  the  only  one  winch  merits  discussion  here  is  tiie 
supposed  necessity  of  human  actions.  This  objection  is  not  only 
of  high  importance  in  itself,  but  it  casts  new  light  back  upon  the 
spirit  of  the  theory  ;  and  we  must  briefly  examine  it  from  the  point 
of  view  of  positive  philosophy. 

When  objectors  confound  the  subjection  of  events  to  invariable 
laws  with  their  necessary  exemption  from  modification,  they  lose 
sight  of  the  fact  that  phenomena  become  susceptible  of  modification 
in  proportion  to  their  complexity.  The  only  irresistible  action  that 
we  know  of  is  that  of  weight,  which  takes  place  under 
the  most  general  and  simple  of  all  natural  laws.  But 
the  phenomena  of  life  and  acts  of  the  mind  are  so  highly  complex 
as  to  admit  of  modification  beyond  all  estimate  ;  and  in  the  inter- 
mediate regions,  phenomena  are  under  control  precisely  in  the  order 
of  their  complexity.  Gall  and  Spurzheim  have  shown  how  human 
action  depends  on  the  combined  operation  of  several  faculties  ;  how 
exercise  develops  them  ;  how  inactivity  wastes  them  ;  and  how  the 
intellectual  faculties,  adapted  to  modify  the  general  conduct  of  the 
animal  according  to  the  variable  exigencies  of  his  situation,  may 
overrule  the  practical  influence  of  all  his  other  faculties.  It  is 
only  in  mania,  when  disease  interferes  with  the  natural  action  of  the 
faculties,  that  fatality,  or  what  is  popularly  called  irresponsibility,  ex- 
ists. It  is  therefore  a  great  mistake  to  accuse  cerebral  physiology 
of  disowning  the  influence  of  education  or  legislation,  because  it  fixes 
the  limits   of   their  power.     It  denies  the  possibility,  asserted  by 
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the  ideology  of  the  French  school,  of  converting  by  suitable  ar-  \/ 
rangements,  all  men  into  so  many  Socrates,  Homers,  or  Archimedes  ;   /\ 
.and  it  denies  the  ungovernable  energy  of  the  I,  asserted  by  the 
German  school;  but  it  does  not  therefore  affect  Man's  reasonable 
liberty,  or  interfere  with  his  improvement  by  the  aid   of  a  wise 
education.     It  is  evident  indeed  that  improvement  by  education 
supposes  the  existence  of  requisite  predispositions:  and  that  each 
of  them  is  subject  to  determinate  laws,  without  which  they  could  not 
be  systematically  influenced;  so  that  it  is,  after  all,  cerebral  phys- 
iology that  is  in  possession  of  the  philosophical  problem  of  educa- 
tion.    Furthermore,  this  physiology  shows  us  that  men  are  com- 
monly of  an  average  constitution  ;  that  is,  that,  apart  from  a  very 
few  exceptional  organizations,  every  one  possesses  in  a  moderate 
degree  all  the  propensities,  all  the  sentiments,  and  all  the  elemen- 
tary aptitudes,  without  any  one  faculty  being  remarkably  prepon-    . 
derant.     The  widest  field  is  thus  open  for  education,  in  modifying      j{ 
in  almost  any  direction  organisms  so  flexible,  though  the  degree  of 
their  development  may  remain  of  that  average  amount  which  con- 
sists very  well  with  social  harmony  ;  as  we  shall  have  occasion  to 
see  hereafter. 

A  much  more  serious  objection  to  Gall's  doctrine  „ 

j.     .  i  ill  Hypothetical  dis- 

-arises  out  of  the  venturesome  and  largely  erroneous  miration  of  fac- 
localization  of  the  faculties  which  he  thought  proper  to 
propose.  If  we  look  at  his  position,  we  shall  see  that  he  merely 
used  the  right,  common  to  all  natural  philosophers,  of  instituting  a 
.scientific  hypothesis,  in  accordance  with  the  theory  on  that  subject 
which  we  examined  in  connection  with  physics.  He  fulfilled  the 
conditions  of  this  theory;  his  subject  being,  not  any  imaginary 
fluids,  ethers,  or  the  like,  but  tangible  organs,  whose  hypothetical 
attributes  admit  of  positive  verifications.  Moreover,  none  of  those 
who  have  criticised  his  localization  could  have  proposed  any  less 
imperfect,  or,  probably,  so  well  indicated.  The  advice  of  prudent 
mediocrity,  to  abstain  from  hypothesis,  is  very  easy  to  offer  ;  but 
if  the  advice  was  followed,  nothing  would  ever  be  done  in  the  way 
of  scientific  discovery.  It  is  doubtless  inconvenient  to  have  to 
withdraw  or  remake,  at  a  subsequent  period,  the  hypotheses  to 
which  a  science  owes  its  existence,  and  which,  by  that  time,  have 
been  adopted  by  inferior  inquirers  with  a  blinder  and  stronger  faith 
than  that  of  the  original  proposers:  but  there  is  no  use  in  dwelling 
upon  a  liability  which  arises  from  the  infirmity  of  our  intelligence. 
The  practical  point  for  the  future  is  that  strong  minds,  prepared  by 
.a  suitable  scientific  education,  should  plant  themselves  on  the  two 
great  principles  which  have  been  laid  down  as  the  foundation  of  the 
science,  and  thence  explore  the  principal  needs  of  cerebral  physi- 
ology, and  the  character  of  the  means  by  which  it  may  be  carried 
forward.  Nor  need  there  be  any  fear  that  the  science  will  be  held 
back  by  such  a  method.  Nothing  prevents  us,  when  reasoning,  as 
geometers  do,  upon  indeterminate  seats,  or  positions  supposed  to  be 
indeterminate,  from  arriving  at  real  conclusions,  involving  actual 
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utility,  as  I  hope  to  show,  from  my  own  experience,  in  future 
chapters;  though  it  is  evident  that  it  will  be  a  great  advantage  to 
the  exactness  and  efficacy  of  our  conclusions,  whenever  the  time 
arrives  for  the  positive  determination  of  the  cerebral  organs. 
Meantime,  it  is  clear  that  we  owe  to  Gall's  hypothetical  localization 
our  view  of  the  necessity  of  such  a  course  ;  and  that  if  he  had  con- 
fined himself  to  the  high  philosophical  generalities  with  which  he 
has  furnished  us.  he  would  never  have  constituted  a  science,  nor 
formed  a  school  ;  and  the  truths  which  we  see  to  be  inestimable 
would  have  been  strangled  in  their  birth  by  a  coalition  of  hostile 
influences. 

Needed  improve-  We  see  what  is  the  philosophical  character  of  cere- 
n"'",v-  bral  physiology.     We  must  next  inquire  what  are  the 

indispensable  improvements  that  it  demands. 

First,  we  want  a  fundamental  rectification  of  all  the  organs  and 
fac  ilties,  as  a  necessary  basis  for  all  further  progress.  Taking  an 
anatomical  view  of  this  matter,  we  see  that  the  distribution  of  or- 
gans has  been  directed  by  physiological  analyses  alone, — usually 
Anatomical  imperfect  and  superficial  enough, — instead  of  being 
1,a>ls-  subjected  to  anatomical   determinations.      This  lias  en- 

titled all  anatomists  to  treat  such  a  distribution  as  arbitrary  and 
loose,  because,  being  subject  to  no  anatomical  consideration  about 
the  difference  between  an  organ  and  a  part  of  an  organ,  it  admits  of 
indefinite  subdivisions,  which  each  phrenologist  seems  to  be  able  to 
multiply  at  will.  Though  the  analysis  of  functions  no  doubt  casts 
much  light  on  that  of  organs,  the  original  decomposition  of  the 
whole  organism  into  systems  of  organs,  and  those  again  into  single 
organs,  is  not  the  less  independent  of  physiological  analysis,  to 
which,  on  the  contrary,  it  must  furnish  a  basis.  This  is  established 
in  regard  to  all  other  biological  studies;  and  there  is  no  reason 
why  cerebral  inquiries  should  be  an  exception.  We  do  not  need  to 
see  the  digestive  or  the  respiratory  apparatus  in  action,  before 
anatomy  can  distinguish  them  from  each  other:  and  why  should  it 
be  otherwise  with  the  cerebral  apparatus  ?  The  anatomical  diffi- 
culties are  no  doubt  much  greater,  on  account  of  the  resemblance 
and  proximity  of  the  organs  in  the  cerebral  case  :  but  we  must  not 
give  up  this  indispensable  analysis  for  such  a  reason  as  that.  If  it 
were  so,  we  must  despair  of  conferring  a  special  scientific  charac- 
ter on  phrenological  doctrine  at  all  ;  and  we  must  abide  by  those 
generalities  alone  which  I  have  just  laid  down.  When  we  propose 
to  develop  the  harmony  between  the  anatomical  and  the  physiologi- 
cal analysis  of  any  case,  it  is  supposed  that  each  has  been  separately 
established,  and  not  that  the  one  can  be  copied  from  the  other. 
Nothing,  therefore,  can  absolve  the  phrenologists  from  the  obliga- 
tion to  pursue  the  analysis  of  the  cerebral  system  by  a  series  of 
vigorous  anatomical  labors,  discarding  for  the  time  all  ideas  of 
function,  or.  at  most,  employing  them  only  as  auxiliary  to  ana- 
tomical exploration.  Such  a  consideration  will  be  most  earnestly 
supported  by  those  phrenologists  who  perceive  that,  in  determining- 
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the  relative  preponderance  of  each  cerebral  organ  in  different  sub- 
jects, it  is  not  only  the  bulk  and  weight  of  the  organ  that  has  to  be 
taken  into  the  account,  but  also  its  degree  of  activity,  anatomically 
estimated,  by,  for  instance,  the  energy  of  its  partial  circulation. 

Next,  following  a  distinct  but  parallel  order  of  ideas,  there  must 
be  a  purely  physiological  analysis  of  the  various  ele- 
mentary faculties  ;  and  in  this  analysis,  which  has  to  be  anaiSvsis°glCof 
harmonized  with  the  other,  every  anatomical  idea  must 
be,  in  its  turn,  discarded.  The  position  of  phrenology  is  scarcely 
more  satisfactory  in  this  view  than  any  other,  for  the  distinction 
between  the  different  faculties,  intellectual  and  even  affective,  and 
their  enumeration,  are  conceived  of  in  a  very  superficial  way, 
though  incomparably  more  in  the  positive  spirit  than  any  meta- 
physical analyses.  If  metaphysicians  have  confounded  ail  their 
psychological  notions  in  an  absurd  unity,  it  is  probable  that  the 
phrenologists  have  gone  to  the  other  extreme  in  multiplying  ele- 
mentary functions.  Gall  set  up  twenty-seven  ;  which  was,  no  doubt, 
an  exaggeration  to  begin  with.  Spurzheim  raised  the  number  to 
thirty-rive  ;  and  it  is  liable  to  daily  increase  for  want  of  a  rational 
principle  of  circumscription  for  the  regulation  of  the  easy  enthu- 
siasm of  popular  explorers.  Unless  a  sound  philosophy  interposes, 
to  establish  some  order,  we  may  have  as  many  faculties  and  organs 
as  the  psychologists  of  old  made  entities.  However  great  may  be 
the  diversity  of  animal  natures,  or  even  of  human  types.it  is  yet  to 
be  conceived  (as  real  acts  usually  suppose  the  concurrence  of  seve- 
ral fundamental  faculties)  that  even  a  greater  multiplicity  might 
be  represented  by  a  very  small  number  of  elementary  functions  of 
the  two  orders.  If,  for  instance,  the  whole  number  were  reduced 
to  twelve  or  fifteen  well-marked  faculties,  their  combinations,  binary, 
ternary,  quaternary,  etc.,  would  doubtless  correspond  to  many 
more  types  than  can  exist,  even  if  we  restricted  ourselves  to  dis- 
tinguishing, in  relation  to  the  normal  degree  of  activity  of  each 
function,  two  other  degrees — one  higher  and  the  other  lower.  But 
the  exorbitant  multiplication  of  faculties  is  not  in  itself  so  shocking 
as  the  levity  of  most  of  the  pretended  analyses  which  have  regu- 
lated their  distribution.  In  the  intellectual  order,  especially,  the 
aptitudes  have  been  usually  ill-described,  apart  from  the  organs  : 
as  when  a  mathematical  aptitude  is  assigned  on  grounds  which 
would  justify  our  assigning  a  chemical  aptitude,  or  an  anatomical 
aptitude,  if  the  whole  bony  casket  had  not  been  previously  parcelled 
off  into  irremoveable  compartments.  If  a  man  could  do  sums  ac- 
cording to  rules  quickly  and  easily,  he  had  the  mathematical  apti- 
tude, according  to  those  who  do  not  suspect  that  mathematical 
speculations  require  any  superiority  of  intellect.  Though  the  analy- 
sis of  the  affective  faculties,  which  are  so  much  better  marked,  is 
less  imperfect,  there  are  several  instances  of  needless  multiplication 
in  that  department. 

To  rectify  or  improve  this  analysis  of  the  cerebral  Examination  of 
faculties,   it' would   be  useful  to  add  to  the  observation  *******  «»••■■ 
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of  Man  and  society  a  physiological  estimate  of  the  most  marked 
individual  cases, — especially  in  past  times.  The  intellectual  order, 
which  most  needs  revision,  is  that  which  best  admits  of  this  proce- 
dure. If,  for  instance,  it  had  been  applied  to  the  cases  of  the  chief 
geometers,  the  absurd  mistake  that  I  have  just  pointed  out  could 
not  have  been  committed  ;  for  it  would  have  been  seen  what  com- 
pass and  variety  of  faculties  are  required  to  constitute  mathematical 
genius,  and  how  various  are  the  forms  in  which  that  genius  mani- 
fests itself.  One  great  geometer  has  shone  by  the  sagacity  of  his 
inventions;  another  by  the  strength  and  extent  of  his  combinations  ; 
a  third  by  the  happy  choice  of  his  notations,  and  the  perfection  of 
his  algebraic  style,  etc.  We  might  discover,  or  at  least  verify,  all 
the  real  fundamental  intellectual  faculties  by  the  scientific  class 
alone.  In  an  inferior  degree  it  would  be  the  same  with  an  anal- 
ogous study  of  the  most  eminent  artists.  This  consideration,  in  its 
utmost  extent,  is  connected  with  the  utility  of  the  philosophical 
study  of  the  sciences,  under  the  historical  as  well  as  the  dogmatical 
point  of  view,  for  the  discovery  of  the  logical  laws  concerned:  the 
difference  being  that,  in  this  last  case,  we  have  first  to  determine 
the  elementary  faculties,  and  not  the  laws  of  their  action  :  but  the 
grounds  must  be  essentially  analogous. 

Phrenological  analysis  has,  then,  to  be  reconstituted  ;  first  in  the 
anatomical,  and  then  in  the  physiological  order;  and  finally,  the 
two  must  be  harmonized  ;  and  not  till  then  can  phrenological  physi- 
ology be  established  upon  its  true  scientific  basis.  Such  a  proce- 
dure is  fairly  begun,  as  we  have  seen,  with  regard  to  the  two  pre- 
ceding divisions  of  our  science  ;  but  it  is  not  yet  even  conceived  of 
in  relation  to  cerebral  physiology,  from  its  greater  complexity  and 
more  recent  positivity. 

The  phrenologists  must  make  a  much  more  extensive 
comparative  use  than  hitherto  of  the  means  furnished  by  biological 
philosophy  for  the  advancement  of  all  studies  relating 
to  living  bodies  :  that  is,  of  pathological,  and  yet  more  of  compara- 
tive analysis.  The  luminous  maxim  of  M.  Broussais,  which  lies  at 
the  foundation  of  medical  philosophy, — that  the  phenomena  of  the 
pathological  state  are  a  simple  prolongation  of  the  phenomena  of 
the  normal  state,  beyond  the  ordinary  limits  of  variation, — has 
never  been  duly  applied  to  intellectual  and  moral  phenomena:  yet 
it  is  impossible  to  understand  anything  of  the  different  kinds  of 
madness,  if  they  are  not  examined  on  this  principle.  Here,  as  in  a 
former  division  of  the  science,  we  see  that  the  study  of  malady  is 
the  way  to  understand  the  healthy  state.  Nothing  can  aid  us  so 
well  in  the  discovery  of  the  fundamental  faculties  as  a  judicious 
study  of  the  state  of  madness,  when  each  faculty  manifests  itself  in 
■a  degree  of  exaltation  which  separates  it  distinctly  from  others. 
There  has  been  plentiful  study  of  monomania;  but  it  has  been  of 
little  use,  for  want  of  a  due  connection  and  comparison  with  the 
normal  state.  The  works  that  have  appeared  on  the  subject  have 
been  more  literary  than  scientific;  those  who  have  had  the  best 
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opportunity  for  observation  have  been  more  engaged  in  governing 
their  patients  than  in  analyzing  their  cases;  and  the  successors  of 
Pinel  have  added  nothing  essential  to  the  ameliorations  introduced 
by  him,  half  a  century  ago,  in  regard  to  the  theory  and  treatment 
of  mental  alienation.  As  for  the  study  of  animals,  its  use  has  been 
vitiated  by  the  old  notions  of  the  difference  between  instinct  and 
intelligence.  Humanity  and  animality  ought  reciprocally  to  cast 
light  upon  each  other.  If  the  whole  set  of  faculties  constitutes  the 
complement  of  animal  life,  it  must  surely  be  that  all  that  are  funda- 
mental must  be  common  to  all  the  superior  animals,  in  some  degree 
or  other  :  and  differences  of  intensity  are  enough  to  account  for  the 
existing  diversities, — the  association  of  the  faculties  being  taken 
into  the  account,  on  the  one  hand,  and,  on  the  other,  the  improve- 
ment of  Man  in  society  being  set  aside.  If  there  are  any  faculties 
which  belong  to  Man  exclusively,  it  can  only  be  such  as  correspond 
to  the  highest  intellectual  aptitudes:  and  this  much  may  appear 
doubtful  if  we  compare,  in  an  unprejudiced  way,  the  actions  of  the 
highest  mammifers  with  those  of  the  least-developed  savages.  It 
seems  to  me  more  rational  to  suppose  that  power  of  observation  and 
even  of  combination  exists  in  animals,  though  in  an  immeasurably  in- 
ferior degree  ;  the  want  of  exercise,  resulting  chiefly  from  their  state 
of  isolation,  tending  to  benumb  and  even  starve  the  organs.  Much 
might  be  learned  from  a  study  of  domestic  animals,  though  they 
are  far  from  being  the  most  intelligent.  Much  might  be  learned 
by  comparing  their  moral  nature  now  with  what  it  was  at  periods 
nearer  to  their  first  domestication  ;  for  it, would  be  strange  if  the 
changes  that  they  have  undergone  in  so  many  physical  respects  had 
been  unaccompanied  by  variation  in  the  functions  which  more  easily 
than  any  others  admit  of  modification.  The  extreme  imperfection  of 
phrenological  science  is  manifest  in  the  pride  with  which  Man,  from 
the  height  of  his  supremacy,  judges  of  animals  as  a  despot  judges  of 
his  subjects;  that  is,  in  the  mass,  without  perceiving  any  inequality 
in  them  worth  noticing.  It  is  not  the  less  certain  that,  surveying 
the  whole  animal  hierarchy,  the  principal  orders  of  this  hierarchy 
sometimes  differ  more  from  each  other,  in  intellectual  and  moral 
respects,  than  the  highest  of  them  vary  from  the  human  type.  The 
rational  study  of  the  mind  and  the  ways  of  animals  has  still  to 
be  instituted, — nothing  having  yet  been  done  but  in  the  way  of 
preparation.  It  promises  an  ample  harvest  of  important  discovery 
directly  applicable  to  the  advancement  of  the  study  of  Man,  if  only 
the  naturalists  will  disregard  the  declamation  of  theologians  and 
metaphysicians  about  their  pretended  degradation  of  human  nature, 
while  they  are,  on  the  contrary,  rectifying  the  fundamental  notion 
of  it  by  establishing,  rigorously  and  finally,  the  profound  differences 
which  positively  separate  us  from  the  animals  nearest  to  us  in  the 
scale. 

The  two  laws  of  action — intermission  and  association 

,  .  .  ,  Laws  of  action. 

— require  much  more  attention  than  they  have  yet  re- 
ceived in  connection  with  cerebral  physiology.     The  law  of  inter- 


396  POSITIVE   PHILOSOPHY. 

mittence  is  eminently  applicable  to  the  functions  of  the  brain— the 
symmetry  of  the  organs  being  borne  in  mind.  But  this  great  subject 
intermittence  requires  a  new  examination,  seeing  that  it  is  requisite 
and  continuity.  f01.  8cjence  to  reconcile  their  evident  intermittence 
with  the  perfect  continuity  that  seems  to  be  involved  in  the  connec- 
tion which  mutually  unites  all  our  intellectual  operations,  from  ear- 
liest infancy  to  extreme  decrepitude,  and  which  can  not  be  inter- 
rupted by  the  deepest  cerebral  perturbations,  provided  they  are 
transient.  This  question,  for  which  metaphysical  theories  allowed 
no  place,  certainly  offers  serious  difficulties;  but  its  positive  solu- 
tion must  throw  great  light  upon  the  general  course  of  intellectual 
acts.  As  for  the  association  of  the  faculties,  in  sym- 
pathy or  synergy,  the  physiologists  begin  to  understand 
its  high  importance,  though  its  general  laws  have  not  yet  been 
scientifically  studied.  "Without  this  consideration,  the  number  of 
propensities,  sentiments,  or  aptitudes,  would  seem  to  be  susceptible 
of  any  degree  of  multiplication.  For  one  instance,  investigators 
of  human  nature  have  been  wont  to  distinguish  various  kinds  of 
courage,  under  the  names  of  civil,  military,  etc.,  though  the  original 
disposition  to  brave  any  kind  of  danger  must  always  be  uniform, 
but  more  or  less  directed  by  the  understanding.  No  doubt,  the 
martyr  who  endures  the  most  horrible  tortures  with  unshaken  for- 
titude rather  than  deny  his  convictions,  and  the  man  of  science  who 
undertakes  a  perilous  experiment  after  having  calculated  the 
chances,  might  fly  in  the  field  of  battle  if  compelled  to  light  for  a 
cause  in  which  they  felt  no  interest;  but  not  the  less  is  their  kind 
of  courage  the  same  as  that  of  the  brave  soldier.  Apart  from  ine- 
qualities of  degree,  there  is  no  other  difference  than  the  superior 
influence  of  the  intellectual  faculties.  Without  the  diverse  cerebral 
synergies,  either  between  the  two  great  orders  of  faculties,  or  be- 
tween the  different  functions  of  each  order,  it  would  be  impossible 
to  analyze  the  greater  proportion  of  mental  actions;  and  it  is  in 
the  positive  interpretation  of  each  of  them  by  such  association  that 
the  application  of  phrenological  doctrine  will  chiefly  consist,  when 
such  doctrine  shall  have  been  scientifically  erected.  When  the 
elementary  analysis  shall  have  been  instituted,  allowing  us  to  pass 
on  to  the  study  of  these  compound  phenomena,  we  may  think  of 
proceeding  to  the  more  delicate  inquiry  whether,  in  each  cerebral 
organ,  a  distinct  part  is  not  especially  appropriate  to  the  establish- 
ment of  these  synergies  and  sympathies.  Some  pathological  obser- 
vations have  given  rise  to  this  suspicion — the  gray  substance  of  the 
brain  appearing  more  inflamed  in  those  perturbations  which  affect 
the  phenomena  of  the  will,  and  the  white  in  those  which  relate  to 
intellectual  operations. 

If  our  existing  phrenology  isolates  the  cerebral  func- 
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brain  and  ner-    tions  too  much,  it  is  }~et  more  open  to  reproach  tor 
stem'      separating  the  brain  from   the  whole  of  the   nervous 
system.     Bichat  taught  us  that  the  intellectual  and  affective  phe- 
nomena, all-important  as  they  are,  constitute,  in  the  whole  system 
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ology. 
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of  the  animal  economy,  only  an  intermediate  agency  between  the 
action  of  the  external  world  upon  the  animal  through  sensorial  im- 
pressions, and  the  final  reaction  of  the  animal  by  muscular  contrac- 
tions. Now,  in  the  present  state  of  phrenological  physiology,  no 
positive  conception  exists  with  regard  to  the  relation  of  the  series 
of  cerebral  acts  to  this  last  necessary  reaction.  We  inerely  suspect 
that  the  spinal  marrow  is  its  immediate  organ.  Even  if  cerebral 
physiology  carefully  comprehended  the  whole  of  the  nervous  sys- 
tem, it  would  still,  at  present,  separate  it  too  much  from  the  rest 
of  the  economy.  While  rightly  discarding  the  ancient  error  about 
the  seat  of  the  passions  being  in  the  organs  of  the  vegetative  life,  it 
lias  too  much  neglected  the  great  influence  to  which  the  chief  intel- 
lectual and  moral  functions  are  subject  from  other  physiological 
phenomena,  as  Cabanis  pointed  out  so  emphatically  while  prepar- 
ing the  way  for  the  philosophical  revolution  which  we  owe   to  Gall. 

We  have  now  seen  how  irrational  and  narrow  is  the  way  in  which 
intellectual  and  moral  physiology  is  conceived  of  and  studied  ;  and 
that  till  this  is  rectified,  the  science,  which  really  appears  not  to 
have  advanced  a  single  step  since  its  institution,  can  not  make  any 
true  progress.  We  see  how  it  requires,  above  even  the  imperfect 
other  branches  of  physiology,  the  preparation  of  scien-  ofPhreno 
tific  habits,  and  familiarity  with  the  foregoing  departments  of  nat- 
ural philosophy;  and  how,  from  its  vicious  isolation,  it  tends  to 
sink  to  the  level  of  the  most  superficial  and  ill-prepared  minds, 
which  will  make  it  the  groundwork  of  a  gross  and  mischievous 
quackery,  if  the  true  scientific  inquirers  do  not  take  it  out  of  their 
hands.  No  inconveniences  of  this  kind,  however,  should  blind  us 
to  the  eminent  merits  of  a  conception  which  will  ever  be  one  of  the 
principal  grounds  of  distinction  of  the  philosophy  of  the  nineteenth 
century,  in  comparison  with  the  one  which  preceded  it. 

Looking  back,  on  the  completion  of  this  survey  of  the  Present  state  of 
positive  study  of  living  bodies,  we  see  that,  imperfect  Biol°ey- 
as  it  is,  and  unsatisfactory  as  are  the  parts  which  relate  to  life, 
compared  with  those  which  relate  to  organization,  still  the  most 
imperfect  have  begun  to  assume  a  scientific  character,  more  or  less 
clearly  indicated,  in  proportion  to  the  complexity  of  the  phenomena. 

We  have  now  surveyed  the  whole  system  of  natural  philosophy, 
from  its  basis  in  mathematical,  to  its  termination  in  biological,  phi- 
losophy.  Notwithstanding  the  vast  interval  embraced  by  these  two 
extremities,  we  have  passed  through  the  whole  by  an  almost  insen- 
sible gradation,  finding  nothing  hypothetical  in  the  transition, 
through    chemistry,  from    inorganic  to  organic  nhilos- 
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ophy,  and  verifying  as  we  proceeded  the  rigorous  con ti-  Natural  Phiios- 
nuity  of  the  system  of  the  natural  sciences.  That  °P  y 
system,  though  com  prebend  in  g  all  existing  knowledge1,  is,  however, 
still  incomplete,  leaving  a  wide  area  to  the  retrograde  influence  of 
the  theologico-metaphysical  philosophy,  to  which  it  abandons  a 
whole  order  of  ideas,  the  most  immediately  applicable  of  all.  There 
is  yet  wanting,  to  complete  the  body  of  positive  philosophy,  and  to 
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organize  its  universal  preponderance,  the  subjection  to  it  of  the 
most  complex  and  special  phenomena  of  all — those  of  humanity  in 
a  state  of  association.  I  shall  therefore  venture  to  propose  the  new 
science  of  Social  Physics,  which  I  have  found  myself  compelled  to 
create,  as  the  necessary  complement  of  the  system.  This  new  sci- 
ence is  rooted  in  biology,  as  every  science  is  in  the  one  which  pre- 
cedes it  ;  and  it  will  render  the  body  of  doctrine  complete  and 
indivisible,  enabling  the  human  mind  to  proceed  on  positive  princi- 
ples in  all  directions  whatever,  to  which  its  activity  maybe  incited. 
Imperfect  as  the  preceding  sciences  are,  they  have  enough  of  the 
positive  character  to  render  this  last  transformation  possible:  and 
when  it  is  effected,  the  way  will  be  opened  for  their  future  advance- 
ment through  such  an  organization  of  scientific  labor  as  must  put 
an  end  to  the  intellectual  anarchy  of  our  present  condition. 


BOOK   VI. 

SOCIAL   PHYSICS. 


CHAPTER  I. 

NECESSITY   AND   OPPORTUNENESS    OF   THIS   NEW   SCIENCE. 

In  the  five  foregoing  parts  of  this  work,  onr  investigation  pro- 
ceeded on  an  ascertained  and  undisputed  scientific  basis;  and  our 
business  was  to  exhibit  the  progress  made  in  each  science;  to  free 
it  from  entanglement  with  the  ancient  philosophy  ;  and  to  show 
what  further  improvements  might  be  anticipated.  Our  task  is  a 
different,  and  a  much  harder  one,  in  the  case  of  the  sixth  and  last 
science  that  I  am  about  to  treat  of.  The  theories  of  Social  science 
are  still,  even  in  the  minds  of  the  best  thinkers,  completely  impli- 
cated with  the  theologico- metaphysical  philosophy,  and  are  even 
supposed  to  be,  by  a  fatal  separation  from  all  other  science,  con- 
demned to  remain  so  involved  for  ever.  The  philosophical  proced- 
ure which  I  have  undertaken  to  carry  through  becomes  more 
difficult  and  bold,  from  this  point  onward,  without  at  all  changing 
its  nature  or  object;  and  it  must  so  far  present  a  new  character  as 
it  must  henceforth  be  employed  in  creating  a  wholly  new  order  of 
scientific  conceptions,  instead  of  judging,  arranging,  and  improving 
such  as  already  existed. 

It,  is  not  to  be  expected  that  this  new  science  can  be  at  once 
raised  to  a  level  with  even  the  most  imperfect  of  those  wmicli  we 
have  been  reviewing.  All  that  can  be  rationally  proposed  in  our 
day  is  to  recognise  the  character  of  positivity  in  social  as  in  all 
other  science,  and  to  ascertain  the  chief  bases  on  which  it  is 
founded  ;  but  this  is  enough,  as  I  hope  to  show,  to  satisfy  our  most 
urgent  intellectual  necessities,  and  even  the  most  imperative  needs 
of  immediate  social  practice.  In  its  scientific  connection  with  the 
rest,  of  this  work,  all  that  I  can  hope  to  do  is  to  exhibit  the  general 
considerations  of  the  case,  so  as  to  resolve  the  intellectual  anarchy 
which  is  the  main  source  of  our  moral  anarchy  first,  Pr0posai  or  the 
and  then  of  the  political,  which  I  shall  treat  of  only  subJ,ct- 
through  its  originating  causes.  The  extreme  novelty  of  such  a  doc- 
trine-and  method  renders  it  necessary,  before  entering  upon  the 
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immediate  subject,  to  set  forth  the  importance  of  such  a  procedure, 
«and  the  futility  of  the  chief  attempts  which  have  been  indirectly 
made  to  investigate  social  science.  However  unquestionable  may 
be  the  need  of  such  science,  and  the  obligation  to  discover  it,  the 
best  minds  have  not  yet  attained  a  point  of  view  from  which  they 
can  estimate  its  depth  and  breadth  and  true  position.  In  its  nas- 
cent state  every  science  is  implicated  with  its  corresponding  art  ; 
and  remains  implicated  with  it,  as  we  have  seen,  the  longer  in 
proportion  to  the  complexity  of  the  phenomena  concerned.  If  bio- 
logical science,  which  is  more  advanced  than  social,  is  still  too 
closely  connected  with  the  medical  art,  as  we  have  seen  that  it  is, 
we  cannot  be  surprised  that  men  are  insensible  to  the  value  of  all 
social  speculations  which  are  not  immediately  connected  with  prac- 
tical affairs.  We  cannot  be  surprised  at  any  obstinacy  in  repelling 
them,  as  long  as  it  is  supposed  that  by  rejecting  them  society  is 
preserved  from  chimerical  and  mischievous  schemes:  though  expe- 
rience has  abundantly  shown  that  the  precaution  has  never  availed, 
and  that  it  does  not  now  prevent  our  being  daily  invaded  by  the 
most  illusory  proposals  on  social  matters.  It  is  in  deference,  as 
much  as  is  reasonable,  to  this  apprehension  that  I  propose  to  state, 
hist,  how  the  institution  of  a  science  of  Social  Physics  bears  upon 
the  principal  needs  and  grievances  of  society,  in  its  present  deplora- 
ble state  of  anarchy.  Such  a  representation  may  perhaps  convince 
men  worthy  of  the  name  of  statesmen  that  there  is  a  real  and  emi- 
nent utility  in  labors  of  this  kind,  worthy  of  the  anxious  attention 
of  men  who  profess  to  devote  themselves  to  the  task  of  resolving 
the  alarming  revolutionary  constitution  of  modern  societies. 

From  the  point  of  view  to  which  we  have  been  raised  by  our 
study  of  the  preceding  sciences,  we  are  able  to  survey  the  social 
situation  of  our  own  time  in  its  fullest  extent  and  broadest  light  ; 
and  what  we  see  is  that  there  is  a  deep  and  widely-spread  anarchy 
of  the  whole  intellectual  system,  which  has  been  in  this  state  of 
disturbance  during  the  long  interregnum,  resulting  from  the  de- 
cline  of  the  theologico-mataphysical  philosophy.  At  the  present 
time  the  old  philosophy  is  in  a  state  of  imbecility,  while  the 
development  of  the  positive  philosophy,  though  always  proceeding, 
has  not  yet  been  bold,  broad,  and  general  enough  to  comprehend 
the  mental  government  of  the  human  race.  We  must  go  back 
through  that  interregnum  to  understand  truly  the  present  floating 
and  contradictory  state  of  all  great  social  ideas,  and  to  perceive  how 
society  is  to  be  delivered  from  the  peril  of  dissolution,  and  brought 
under  a  new  organization,  more  consistent  and  more  progressive 
than  that  which  once  rested  on  the  theological  philosophy.  When 
we  have  duly  observed  the  powerlessness  of  conflicting  political 
schools,  we  shall  see  the  necessity  of  introducing  an  entirely  new 
spirit  into  the  organization  of  society,  by  which  these  useless  and 
passionate  struggles  may  be  put  an  end  to,  and  society  led  out  of 
the  revolutionary  state  in  which  it  has  been  tossed  about  for  three 
centuries  past. 
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The  ancients  used  to  suppose  Order  and  Progress  to„ 
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be irreconcilable:  but  both  are  indispensable  conditions  der   and  Prog- 

in  a  state  of  modern  civilization  ;  and  their  combination res 
is  at  once  the  grand  difficulty  and  the  main  resource  of  every  genu- 
ine political  system.  No  real  order  can  be  established,  and  still 
less  can  it  last,  if  it  is  not  fully  compatible  with  progress  :  and  no 
great  progress  can  be  accomplished  if  it  does  not  tend  to  the  con- 
solidation of  order.  Any  conception  which  is  so  devoted  to  one  of 
these  needs  as  to  prejudice  the  other,  is  sure  of  rejection,  sooner  or 
later,  as  mistaking  the  nature  of  the  political  problem.  Therefore, 
in  positive  social  science,  the  chief  feature  must  be  the  union  of 
these  two  conditions,  which  will  be  two  aspects,  constant  and  in- 
separable, of  the  same  principle.  Throughout  the  whole  range  of 
science,  thus  far,  we  have  seen  that  the  conditions  of  combination 
and  of  progress  are  originally  identical:  and  I  trust  we  shall  see, 
after  looking  into  social  science  in  the  same  way,  that  ideas  of  Or- 
der and  Progress  are  in  Social  Physics,  as  rigorously  inseparable 
as  the  ideas  of  Organization  and  Life  in  Biology  ;  from  whence  in- 
deed they  are,  in  a  scientific  view,  evidently  derived. 

The  misfortune  of  our  actual  state  is  that  the  two  ideas  are  set 
up  in  radical  opposition  to  each  other — the  retrograde  spirit  having 
directed  all  efforts  in  favor  of  Order,  and  anarchical  doctrine  hav- 
ing arrogated  to  itself  the  charge  of  Social  Progress;  and,  in  this 
state  of  things,  the  reproaches  exchanged  between  the  respective 
parties  are  only  too  well  merited  by  both.  In  this  vicious  circle  is 
society  now  confined  ;  and  the  only  issue  from  it  is  by  the  undispu- 
ted preponderance  of  a  doctrine  equally  progressive  and  hierarchi- 
cal. The  observations  which  I  have  to  make  on  this  subject  are 
applicable  to  all  European  societies,  which  have,  in  fact,  all  under- 
gone a  common  disorganization,  though  in  different  degrees,  and 
with  various  modifications,  and  which  cannot  be  separately  reorgan- 
ized, however  they  may  be  for  a  time  restrained  ;  but  I  shall  keep 
the  French  nation  chiefly  in  view,  not  only  because  the  revolution- 
ary state  has  been  most  conspicuous  in  them,  but  because  they  are, 
in  all  important  respects,  better  prepared,  in  spite  of  appearances, 
than  any  other,  for  a  true  reorganization. 

Among  the  infinite  variety  of  political  ideas  which  appear  to  be 
striving  in  society,  there  are  in  fact  only  two  orders,  the  mingling 
of  which  in  various  proportions  occasions  the  apparent  multiplicity  : 
and  of  these  two,  the  one  is  really  only  the  negation  of  the  other. 
If  we  wish  to  understand  our  own  condition,  we  must  look  at  it  as 
the  result  and  last  term  of  the  general  conflict  undertaken,  for 
three  centuries  past,  for  the  gradual  demolition  of  the  old  political 
system.  So  regarding  it,  we  see  that  whereas,  for  above  half  a 
century,  the  irremediable  decay  of  the  old  system  has  proved  the 
necessity  of  founding  a  new  one,  we  have  not  been  sufficiently  aware 
of  the  need  to  have  formed  an  original  and  direct  conception,  ade- 
quate to  the  purpose;  so  that  our  theoretical  ideas  have  remained 
inferior  to  our  practical  necessities,  which,  in  a  healthy  state  of  the 
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social  organism,  they  habitually  anticipate,  to  prepare  for  their  reg- 
ular and  peaceable  satisfaction.  Though  the  political  movement 
conld  not  but  have  changed  its  nature,  from  that  time  forward,  be- 
coming organic  instead  of  critical,  yet,  for  want  of  a  basis  in  sci- 
ence, it  has  proceeded  on  the  same  old  ideas  that  had  actuated  the 
past  struggle  ;  and  we  have  witnessed  the  spectacle  of  defenders 
and  assailants  alike  endeavoring  to  convert  their  old  weapons  of 
war  into  instruments  of  reorganization,  without  suspecting  the  in- 
evitable failure  which  must  ensue  to  both  parties.  Such  is  the  state 
that  we  find  ourselves  in  now.  All  ideas  of  order  in  the  political 
world  are  derived  from  the  old  doctrine  of  the  theological  and  mili- 
tary system,  regarded  especially  in  its  catholic  and  feudal  constitu- 
tion :  a  doctrine  which  from  our  point  of  view  in  this  work,  repre- 
sents the  theological  state  of  social  science  :  and,  in  the  same  way, 
all  ideas  of  progress  are  still  derived  from  the  purely  negative  phi- 
losophy which,  issuing  from  protestantism,  assumed  its  final  form 
and  development  in  the  last  century,  and  which,  applied  to  social 
affairs,  constitutes  the  metaphysical  state  of  politics.  The  different 
classes  of  society  range  themselves  on  the  one  side  or  the  other,  ac- 
cording to  their  inclination  for  conservatism  or  amelioration.  With 
every  new  uprising  of  a  social  difficulty,  we  see  the  retrograde 
school  proposing,  as  the  only  certain  and  universal  remedy,  the  res- 
toration of  the  corresponding  part  of  the  old  political  system  ;  and 
the  critical  school  referring  the  evil  exclusively  to  the  destruction 
of  the  old  system  not  being" complete.  We  do  not  often  see  the 
two  doctrines  presented  without  modification.  They  so  exist  only 
in  purely  speculative  minds.  But  when  we  see  them  in  monstrous 
alliance,  as  we  do  in  all  degrees  of  political  opinion,  we  can  not  but 
know  that  such  an  alliance  can  not  yield  any  virtue  which  its  ele- 
ments do  not  contain,  and  that  it  can  only  exhibit  their  mutual 
neutralization.  We  must  here,  it  is  clear,  regard  the  theological 
and  the  metaphysical  politics  separately,  in  the  first  place,  that  we 
may  afterward  understand  their  present  antagonism,  and  form  an 
estimate  of  the  futile  combinations  into  which  men  have  endeavored 
to  force  them. 

The  theological  Pernicious  as  the  theological  polity  may  be  in  our 
polity.  fi.ày^  uo  true  philosopher  will  ever  forget  that  it  afforded 

the  beneficent  guardianship  under  which  the  formation  and  earliest 
development  of  modern  societies  took  place.  But  it  is  equally  in- 
contestable that,  for  three  centuries  past,  its  influence  among  the 
most  advanced  nations,  has  been  essentially  retrograde,  notwith- 
standing some  partial  services.  We  need  not  go  into  any  discussion 
of  its  doctrine,  in  order  to  ascertain  its  powerlessness  for  future 
service  :  for  it  is  plain  that  a  polity  that  could  not  hold  its  ground 
before  the  natural  progress  of  intelligence  and  of  society  can  never 
again  serve  as  a  basis  of  social  order.  The  historical  analysis 
which  I  shall  have  to  offer  of  the  causes  that  have  dissolved  the 
catholic  and  feudal  system  will  show,  better  than  any  argument,  how 
radical   and   irretrievable  is  the  decav.     The  theological  school  ex- 
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plains  the  fact,  as  far  as  it  can,  by  fortuitous  and,  we  might  almost 
say,  personal  causes:  and  when  they  will  no  longer  suffice,  resorts 
to  its  common  supposition,  of  a  mysterious  caprice  of  Providence 
which  has  allotted  to  social  order  a  season  of  probation,  of  which 
no  account  can  be  given,  either  as  to  its  date  or  its  duration,  or  even 
its  character.  A  contemplation  of  historical  facts  however  shows  that 
all  the  great  successive  modifications  of  the  theological  and  military 
system  have,  from  the  beginning  and  increasingly,  tended  to  the 
complete  elimination  of  a  regime  which,  by  the  fundamental  law  of 
social  evolution,  could  never  be  more  than  provisional,  however  in- 
dispensable. And  if  any  efforts  to  restore  the  system  could  achieve 
a  temporary  success,  they  would  not  bring  back  society  to  a  nor- 
mal state,  but  would  merely  restore  the  very  situation  which  com- 
pelled the  revolutionary  crisis,  by  obliging  it.  to  set  about  the  work 
of  destruction  again,  with  more  violence,  because  the  regime  has 
altogether  ceased  to  be  compatible  with  progress  in  the  most  essen- 
tial respects.  While  avoiding  all  controversy  on  so  plain  a  case.  I 
must  briefly  present  a  new  view  which  appears  to  me  to  point,  out 
the  simplest  and  surest  criterion  of  the  value  of  any  social  doctrine, 
and  which  emphatically  condemns  the  theological  polity. 

Regarded  from  the  logical  point  of  view,  the  prob-  criterion  of  so- 
lera of  our  social  reorganization  seems  to  me  reduci-  cial doctrine- 
ble  to  this  one  condition  :  to  construct  rationally  a  political  doctrine 
which,  in  the  whole  of  its  active  development,  shall  be  always  fully 
consequent  on  its  own  principles.  No  existing  doctrines  approach 
to  a  fulfilment  of  this  condition:  all  contain,  as  indispensable  ele- 
ments, numerous  and  direct  contradictions  on  the  greater  number 
of  important  points.  It  may  be  laid  down  as  a  principle  that  the 
doctrine  which  furnishes  accordant  solutions  on  the  various  leading 
questions  of  polity,  without  failing  in  this  one  respect  in  the  course 
of  application,  must,  by  this  indirect  test  alone,  be  recognized  as 
sufficiently  adapted  to  reorganize  society  ;  since  this  intellectual  re- 
organization must  mainly  consist  in  re-establishing  harmony  in  the 
troubled  system  of  our  social  ideas.  When  such  a  regeneration 
shall  have  been  accomplished  in  an  individual  mind  (and  in  that 
way  it  must  begin),  its  generalization,  sooner  or  later,  is  secure; 
for  the  number  of  minds  can  not  increase  the  difficulty  of  the  intel- 
lectual convergence,  but  only  defer  the  success.  We  shall  hereafter 
find  how  great  is  the  superiority  of  the  positive  philosophy  in  this 
view  ;  because,  once  extended  to  social  phenomena,  it  must  connect 
the  different  orders  of  human  ideas  more  completely  than  could  be 
done  in  any  other  way. 

The  accomplishment  of  this  great  logical  condition  Failureofthethe. 
might  be  expected  from  the  theological  polity  above  allologIcalpolity- 
others,  because  its  doctrine  is  limited  to  co-ordinating  a  system  so 
clearly  defined  by  its  long  application,  and  so  fully  developed  in 
all  its  essential  parts,  that  it  may  well  be  supposed  secure  from  all 
serious  inconsistency.  The  retrograde  school  accordingly  extols 
habitually,  as  its  characteristic  attribute,  the  perfect  coherence  of 
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its  ideas,  in  contrast  with  the  contradictions  of  the  revolutionary 
school.  Yet,  though  the  theological  polity  is  less  inconsistent  than 
the  metaphysical,  it  shows  a  daily  increasing  tendency  to  concessions 
of  the  most  radical  importance,  directly  contrary  to  all  its  essential 
principles.  This  is  evidence  enough  of  the  futility  of  a  doctrine 
which  does  not  even  possess  the  one  quality  most  spontaneously  cor- 
respondent to  its  nature.  The  old  political  system  is  seen  to  be 
destroyed  as  soon  as  its  most  devoted  adherents  have  lost  the  true 
general  sentiment  of  it:  and  this  may  now  be  observed,  not  only 
in  active  practice,  but  among  purely  speculative  minds  of  a  high 
order,  which  are  unconsciously  modified  by  the  irresistible  influences 
of  their  age.  If  examples  are  desired,  we  need  only  bring  the 
retrograde  doctrine  into  comparison  with  the  elements  of  modern 
civilization.  There  can  be  no  doubt  that  the  development  of  the 
sciences,  of  industry,  and  even  of  the  line  arts,  was  historically  the 
principal,  though  latent  cause,  in  the  first  instance,  of  the  irretriev- 
able decline  of  the  theological  and  military  system.  At  present,  it 
is  the  ascendency  of  the  scientific  spirit  which  preserves  us  from 
any  real  restoration  of  the  theological  spirit  ;  as,  again,  the  indus- 
trial spirit,  in  its  perpetual  extension,  constitutes  our  best  safeguard 
against  any  serious  recurrence  of  the  military  or  feudal  spirit. 
Whatever  may  be  the  names  given  to  our  political  struggles,  this  is 
the  real  character  of  our  social  antagonism.  Now,  amidst  this  state 
of  things,  do  we  hear  of  such  a  thing  as  any  government,  or  even 
any  school,  seriously  proposing  a  systematic  repression  of  science, 
industry,  and  art?  Do  not  all  powers  (with  an  eccentric  exception 
here  and  there)  claim  the  honor  of  encouraging  their  progress? 
Here  we  have  the  first  inconsistency  of  the  retrograde  polity,  an- 
nulling its  own  project  of  a  restoration  of  the  past:  and  though 
the  inconsistency  is  less  apparent  than  some  others,  it  must  be  re- 
garded as  the  most  decisive  of  all,  because  it  is  more  universal  and 
more  instinctive  than  any  other.  Napoleon  Bonaparte  himself,  the 
hero  of  retrogression  in  our  time,  set  himself  up,  in  all  sincerity, 
as  the  protector  of  industry,  art,  and  science.  Purely. speculative 
minds,  though  more  easily  separating  themselves  from  any  prevalent 
tendency,  have  escaped  no  better  from  the  influence  of  their  times. 
How  many  have  been  the  attempts,  for  instance,  for  two  centuries 
past,  on  the  part  of  some  of  the  most  eminent  minds,  to  subordinate 
reason  to  faith,  according  to  the  theological  formula;  reason  itself 
being  made  the  supreme  judge  of  such  a  submission,  and  thus  evi- 
dencing the  contradictory  character  of  the  proposition  I  The  most 
eminent  thinker  of  the  Catholic  school,  the  illustrious  De  Maistre, 
bore  involuntary  testimony  to  the  necessity  of  his  time  when  lie  en- 
deavored, in  his  principal  work,  to  re-establish  the  papal  supremacy 
on  historical  and  political  reasonings,  instead  of  ordaining  it  by 
divine  right,  which  is  the  only  ground  appropriate  to  such  a  doc- 
trine, and  the  only  ground  he  would  have  proposed  in  any  age  but 
one  in  w7hich  the  general  state  of  intelligence  precluded  such  a 
plea.     Instances  like  these  may  spare  us  further  illustration. 
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As  for  more  direct  inconsistencies,  more  striking,  though  less 
profound,  and  comprehended  within  the  present  times,  we  see  in 
every  sect  of  the  retrograde  school  a  direct  opposition  to  some  fun- 
damental part  of  their  common  doctrine.  Perhaps  the  only  point  on 
which  there  is  now  any  unanimity  in  that  school  is  in  the  consent 
to  break  up  the  very  basis  of  the  catholic  and  feudal  system,  by 
surrendering  the  division  between  the  spiritual  and  temporal  power  ; 
or,  what  comes  to  the  same  tiling,  acquiescing  in  the  subordination 
of  the  spiritual  to  the  temporal  authority.  In  this  respect,  the  kings 
are  showing  themselves  as  revolutionary  as  their  peoples;  and  the 
priests  have  ratified  their  own  degradation,  in  catholic  countries 
no  less  than  protestant.  If  their  desire  is  to  restore  the  old 
system,  their  first  step  must  be  to  unite  the  innumerable  sects  which 
have  sprung  out  of  the  decline  of  Christianity  ;  but  every  attempt 
of  the  sort  has  failed  through  the  blind  and  obstinate  determina- 
tion of  the  governments  to  retain  the  supreme  direction  of  the 
theological  power,  the  centralization  of  which  they  thus  render  im- 
possible. Napoleon  only  showed  an  exaggerated  copy,  in  his  violent 
inconsistencies,  of  what  many  princes  had  done  before  him  :  and 
after  his  fall,  when  the  sovereigns  of  Europe  united  to  set  up  a 
power  in  opposition  to  revolutionary  tendencies,  they  usurped  the 
attributes  of  the  old  spiritual  authority,  and  exhibited  the  spectacle 
of  a  high  council  composed  of  heretic  chiefs,  and  governed  by  a 
schismatic  prince.  After  this  it  was  manifestly  impossible  to  intro- 
duce the  papal  power  into  the  alliance,  in  any  way  whatever.  Such 
instances  of  the  postponement  of  religious  principles  to  temporal 
convenience  are  not  new  ;  but  they  show  how  the  main  idea  of  the 
old  political  system  has  ceased  to  preponderate  in  the  minds  of 
the  very  persons  who  undertook  to  restore  it.  The  divisions  in  the 
retrograde  school  have  been  of  late  apparent  under  all  circumstances, 
whether  of  success  or  defeat.  Any  temporary  success  ought  to 
rally  all  dissentients,  in' a  school  which  boasts  of  the  unity  of  its 
doctrine:  yet,  through  along  course  of  years  we  have  witnessed 
successive,  and  more  and  more  serious  schisms  among  the  subdivis- 
ions of  the  triumphant  party.  The  advocates  of  Catholicism  and 
those  of  feudality  have  quarrelled  :  and  the  latter  have  split  into 
partisans  of  aristocracy  and  defenders  of  royalty.  Under  the  com- 
pletest  restored  supremacy,  the  schisms  would  only  break  out  again, 
with  more  violence,  through  the  incompatibility  of  the  existing  social 
state  with  the  old  political  system.  The  vague  assent  to  its  gen- 
eral principles  which  it  yielded  in  a  speculative  sense  must  give 
way  in  their  application  ;  and  every  practical  development  must 
engender  further  divisions:  and  this  is  the  scientific  description  of 
any  theory  which  is  incompatible  with  the  facts. 

When  the  retrograde  party  is  reduced  to  the  rank  of  an  opposi- 
tion, it  has  recourse  to  the  principles  of  the  revolutionary  doctrine. 
This  has  been  the  case  repeatedly  during  the  last  three  centuries, 
when  tlwit  party  has  been  put  upon  the  defensive.  Thus  we  see 
the  Catholics  in  England,  and  vet  more  in   Ireland,  asserting  the 


406  POSITIVE    PHILOSOPHY. 

claim  of  liberty  of  conscience,  while  still  clamoring  for  the  repres- 
sion of  Protestantism  in  France,  Austria,  and  elsewhere.  Again, 
when  the  sovereigns  of  Europe  invoked  the  aid  of  the  peoples  to 
put  down  Napoleon,  they  surrendered  their  retrograde  doctrine, 
and  testified  to  the  power  of  the  critical,  as  that  which  was  really 
influencing  civilized  society,  even  though  they  were  proposing,  all 
the  while,  to  effect  the  restoration  of  the  ancient  polity.  We  have 
seen  something  even  more  wonderful  since  that  struggle.  AVehave 
seen  the  retrograde  party  taking  possession  of  the  whole  body  of 
critical  doctrine,  endeavoring  to  systematize  it  for  its  own  uses, 
and  sanctioning  all  its  anarchical  consequences;  trying  to  set  up 
the  catholic  and  feudal  régime  by  the  very  means  which  have  de- 
stroyed it;  and  believing  that  a  mere  change  in  the  person  of  the 
sovereign  would  intercept  the  consequences  of  a  political  move- 
ment which  they  had  done  nothing  to  modify.*  This  is  simply  a 
new  way  of  signing  a  political  abdication,  however  the  ability  of 
those  who  do  it  may  be  extolled. — We  need  not  look  further  for 
illustrations  of  the  pregnant  fact  that  a  polity  which  is  the  type  of 
unity  and  permanence  lias  been  full  of  schisms,  and  now  contains 
elements  directly  incompatible  with  its  fundamental  principles  ;  and 
that,  as  when  we  find  De  Maistre  reproaching  Bossuet  with  mista- 
king the  nature  of  Catholicism,  and  then  himself  falling  into  incon- 
sistencies, the  party  of  Order  is  proposing  to  re-establish  that  which 
is  not  comprehended  by  its  most  illustrious  defenders. 
The  M.-t.iphjM-  Turning  now  to  the  Metaphysical  polity,  we  must 
cai polity.  gpgj.  observe  -A]U\  carefully  remember  that  its  doctrine, 

though  exclusively  critical,  and  therefore  revolutionary,  has  still 
always  had  the  virtue  of  being  progressive,  having,  in  fact,  super- 
intended the  chief  political  progress  accomplished  during  the  last 
three  centuries,  which  must  be,  in  the  first  instance,  essentially 
negative.  What  this  doctrine  had  to  do  was  to  break  up  a  system 
which,  having  directed  the  early  growth* of  the  human  mind  and 
society,  tended  to  protract  that  infantile  period  :  and  thus,  the 
political  triumph  of  the  metaphysical  school  was  a  necessary  prep- 
aration for  the  advent  of  the  positive  school,  for  which  the  task  is 
exclusively  reserved  of  terminating  the  revolutionary  period  by  the 
formation  of  a  system  uniting  Order  with  progress.  Though  the 
metaph}Tsical  system,  considered  by  itself,  presents  a  character  of 
direct  anarchy,  an  historical  view  of  it,  such  as  we  shall  take  here- 
after, shows  that,  considered  in  its  origin,  and  in  its  antagonism  to 
the  old  system,  it  constitutes  a  necessary  provisional  state,  and 
must  be  dangerously  active  till  the  new  political  organization  which 
is  to  succeed  it  is  ready  to  put  an  end  to  its  agitations. 

The  passage  from  one  social  system  to  another  can  never  be  con- 
tinuous and  direct.  There  is  always  a  transitional  state  of  anarchy 
which  lasts  for  some  generations  at  least;  and  lasts  the  longer  the 
more  complete  is  the  renovation  to  be  wrought.     The  best  political 

*  This  was  written  during  the  reign  of  Louis  Philippe,  and  the  administration  of 
31.  Guizot. 
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progress  that  can  be  made  during  such  a  period  is  in  gradually 
demolishing  the  former  system,  the  foundations  of  which  had  been 
sapped  before.  While  this  inevitable  process  is  going  on,  the 
elements  of  the  new  system  are  taking  form  as  political  institu- 
tions, and  the  reorganization  is  stimulated  by  the  experience  of  the 
evils  of  anarchy.  There  is  another  reason  why  the  constitution  of 
the  new  system  can  not  take  place  before  the  destruction  of  the 
old  ;  that  without  that  destruction  no  adequate  conception  could  he 
formed  of  what  must  be  done.  Short  as  is  our  life,  and  feeble  as 
is  our  reason,  we  can  not  emancipate  ourselves  from  the  influence 
of  our  environment.  Even  the  wildest  dreamers  reflect  in  their 
dreams  the  contemporary  social  state:  and  much  more  impossible.  . 
is  it  to  form  a  conception  of  a  true  political  system,  radically  dil-  ' 
ferent  from  that  amidst  which  we  live.  The  highest  order  of  minds 
oan  not  discern  the  characteristics  of  the  coming  period  till  they 
are  close  upon  it;  and  before  that,  the  incrustations  of  the  old 
system  will  have  been  pretty  much  broken  away,  and  the  popular 
mind  will  have  been  used  to  the  spectacle  of  its  demolition.  The 
strongest  head  of  all  antiquity  is  an  example  of  this.  Aristotle 
could  not  conceive  of  a  state  of  society  that  was  not  founded  on 
slavery,  the  irrevocable  abolition  of  which  took  place  some  cen- 
turies after  him. — These  considerations  are  illustrative  of  our  own 
times,  for  which  all  former  transition  periods  were  merely  a  prep- 
aration. Never  before  was  the  destined  renovation  so  extensive 
and  so  thorough  ;  and  never  before,  therefore,  was  the  critical 
preparatory  period  so  protracted  and  so-  perilous.  For  the  first 
time  in  the  history  of  the  world,  the  revolutionary  action  is  at- 
tached to  a  complete  doctrine  of  methodical  negation  of  all  regular 
government.  Such  being  the  origin  of  the  existing  critical  doc- 
trine, we  can  explain  the  services  which  that  doctrine  has  hitherto 
rendered,  and  the  obstacles  which  it  now  opposes  to  the  reorganiza- 
tion of  modern  society.  We  shall  see  hereafter  how  each  of  its 
principal  dogmas  has  sprung  out  of  some  corresponding  decay  in 
the  old  social  order;  a  decay  which  then  proceeded  all  the  faster 
for  the  opposition  having  become  a  dogma.  The  misfortune  of  the 
case  lies  in  the  doctrine  which  was  thus  necessarily  relative  to  the 
old  system  coming  by  degrees  to  be  supposed  absolute;  but  we  may 
leave  it  to  those  who  desire  it  to  blame  the  political  conduct  of  our 
fathers,  without  whose  energetic  perseverance  we  should  not  have 
found  ourselves  at  our  present  stage  of  progress,  or  have  been  able 
to  conceive  of  the  better  polity  that  is  approaching.  The  absolute 
or  metaphysical  spirit  was  necessary  to  direct  the  formation  of  the 
critical  and  anti-theological  doctrine,  which  needed  all  possible 
energy  to  overthrow  the  great  ancient  system  ;  and  this  energy 
could  no  otherwise  be  imparted  to  the  dogmas  of  the  critical  phi- 
losophy. The  necessity  and  the  fact  of  the  case  are  obvions 
enough:  but  not  the  less  must  we  deplore  the  consequence, — that 
the  energy  imparted  to  the  anarchical  principle  has  gone  on  to  im- 
pede the  institution  of  the  Very  political  order  for  which  it  came  to 
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prepare  the  way.  When,  in  the  natural  course  of  events,  any  doc- 
trine has  become  hostile  to  the  purposes  it  was  destined  to  serve, 
it  is  evidently  done  with  ;  and  its  end,  or  the  close  of  its  activity, 
is  near.  We  have  seen  that  the  retrograde  or  theological  polity 
has  become  as  disturbing  as  the  metaphysical  or  revolutionary:  if 
we  find  also  that  the  latter,  whose  office  was  to  aid  progress,  has 
become  obstructive,  it  is  clear  that  both  doctrines  are  worn  out,, 
and  must  soon  be  replaced  by  a  new  philosophy. — This  condition 
of  the  metaphysical  polity  is  a  matter  so  serious  that  we  must  dwell 
upon  it  a  little,  to  see  how  so  provisional  an  influence  can  have 
produced  the  appearance  of  a  new  and  stable  system. 

The  spirit  of  revolutionary  polity  is  to  erect  into  a  permanency 
the  temporary  action  which  it  prompts.  For  instance,  being  in 
antagonism  with  ancient  order,  its  tendency  is  to  represent  all  gov- 
Becomesob-  eminent  as  being  the. enemy  of  society,  and  the  duty  of 
structive.  society  to  be  to  keep  up  a  perpetual  suspicion  and  vigi- 

lance, restricting  the  activity  of  government  more  and  more,  in 
order  to  guard  against  its  encroachments,  so  as  to  reduce  it  at 
length  to  mere  functions  of  police,  in  no  way  participating  in  the 
supreme  direction  of  collective  action  and  social  development. 
This  was  the  inevitable  action  by  which  the  social  evolution  was 
brought  about:  and  it  is  our  misfortune  that  it  now  remains  as  an 
obstacle  to  the  reorganization  that  we  need.  As  the  process  could 
not  but  occupy  several  centuries,  the  power  that  wrought  it  must 
needs  be  invested  with  something  definitive  and  absolute  in  the 
popular  view,  which  can  not  look  far  beyond  the  present:  and  it 
was  well  that  it  was  so;  for  the  old  system  could  not  have  been 
deprived  of  its  directing  powers,  if  they  had  not  been  stripped  off 
from  the  governments,  and  assumed  by  the  polity  which  had  arisen 
to  supersede  them. 

Dogma  of  liberty  Regarding  the  doctrine  in  a  more  special  view,  it  is 
n,  ofoouscience.  clear  that  its  most  important  principle  is  the  right  of 
free  inquiry,  or  the  dogma  of  unbounded  liberty  .of  conscience  ; 
involving  the  immediate  consequences  of  the  liberty  of  the  press,  or 
of  any  other  mode  of  expression,  and  of  communication  of  opinions.. 
This  is  the  rallying  point  of  the  revolutionary  doctrine,  to  which 
all  orders  of  minds  have  come  up, — the  proud  and  the  humble,  the 
wise  and  the  weak, — those  whose  other  opinions  were  compatible 
with  this  dogma,  and  those  who  unconsciously  held  views  of  an 
opposite  order.  The  impulse  of  this  emancipation  was  irresistible; 
and  the  revolutionary  contagion  was,  in  this  one  respect,  universal. 
It  is  a  chief  characteristic  of  the  mind  of  society  in  this  century. 
The  most  zealous  partisans  of  the  theological  polity  are  as  apt  as 
their  adversaries  to  judge  by  their  personal  knowledge;  and  those 
who,  in  their  writings,  set  up  as  defenders  of  spiritual  government, 
recognise,  like  the  revolutionists  whom  they  attack,  no  other  su- 
preme authority  than  that  of  their  own  reason.  Now  if  ^.we  look  at 
what  is  the  real  meaning  of  this  dogma  of  the  universal  and  abso- 
lute right  of  inquiry,  we  shall  find  that  it  is  the  mere  abstract  ex- 
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pression  (such  as  is  common  in  metaphysics)  of  the  temporary 
state  of  unbounded  liberty  in  which  the  human  mind  was  left  by 
the  decay  of  the  theological  philosophy,  and  which  must  last  till  the 
social  advent  of  the  positive  philosophy.  Such  an  embodiment  of 
the  fact  of  the  absence  of  intellectual  regulation  powerfully  con- 
curred in  expediting  the  dissolution  of  the  old  sj'stem.  The  for- 
mula could  not  but  appear  absolute  at  the  time,  because  no  one 
could  foresee  the  scope  of  the  transitional  state  which  it  marked  ; 
a  state  which  is  even  now  mistaken  by  many  enlightened  minds  for 
a  definitive  one.  Negative  as  we  now  see  this  dogma  to  be,  signi- 
fying release  from  old  authority  while  waiting  for  the  necessity  of 
positive  science  (a  necessity  which  already  puts  liberty  of  con- 
science out  of  the  question  in  astronomy  and  physics,  etc.),  the 
absolute  character  supposed  to  reside  in  it  gave  it  energy  to  fulfil' 
its  revolutionary  destination;  enabled  philosophers  to  explore  the 
principles  of  a  new  organization  ;  and,  by  admitting  the  right  of  all 
to  a  similar  research,  encouraged  the  discussion  which  must  pre- 
cede and  effect  the  triumph  of  those  principles.  "Whenever  those 
principles  sliall  have  become  established,  the  right  of  free  inquiry 
will  abide  within  its  natural  and  permanent  limits  :  that  is,  men 
wiH  discuss,  under  appropriate  intellectual  conditions,  the  real  con- 
nection of  various  consequences  with  fundamental  rules  uniformly 
respected.  Till  then,  the  opinions  which  will  hereafter  bring  un- 
derstandings into  submission  to  an  exact  continuous  discipline  by 
embodying  the  principles  of  the  new  social  order  can  appear  only 
as  simple  individual  thoughts,  produced  in  virtue  of  the  right  of 
free  inquiry  ;  since  their  final  supremacy  can  result  in  no  other 
way  than  from  the  voluntary  assent  of  numbers,  after  the  freest  dis- 
cussion. I  shall  enter  further  into  this  subject  hereafter:  and  what 
I  have  said  will,  I  hope,  prevent  any  one  being  shocked  by  my 
general  appreciation  of  the  revolutionary  dogma  of  free  inquiry,  as 
it  is  plain  that  without  it  this  book  would  never  have  been  written. 
Indispensable  and  salutary  as  it  has  been,  this  dogma  can  never 
be  an  organic  principle:  .and,  moreover,  it  constitutes  an  obstacle 
to  reorganization,  now  that  its  activity  is  no  longer  absorbed  by  the 
demolition  of  the  old  political  order.  In  any  cnse,  private  or  pub- 
lic, the  state  of  inquiry  can  evidently  be  only  provisional,  indicating 
the  condition  of  mind  which  precedes  and  prepares  for  a  final 
decision,  toward  which  our  reason  is  always  tending,  even  when  it 
is  renouncing  old  principles,  in  order  to  form  new  ones.  It  is 
taking  the  exception  for  the  rule  when  we  set  up,  as  a  natural  and 
permanent  state,  the  precarious  situation  which  belongs  to  the  pe- 
riod of  transition  ;  and  we  ignore  the  deepest  necessities  of  human 
reason  when  we  would  protract  that  skepticism  which  is  produced 
by  the  passage  from  one  mode  of  belief  to  another,  and  which  is, 
in  our  need  of  fixed  points  of  conviction,  a  kind  of  morbid  pertur- 
bation which  can  not  be  prolonged  beyond  the  corresponding  crisis  v  , 
without  serious  danger.  To  be  always  examining  and  never  de-  Y 
ciding  would  be  regarded  as  something  like  madness  in  private       /\ 
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I  conduct  :  and  no  dogmatic  consecration  of  such  conduct  in  all  indi- 
viduals could  constitute  any  perfection  of  social  order,  with  regard 
to  ideas  which  it  is  much  more  essential,  and  much  more  difficult  to 
establish  beyond  the  reach  of  dispute.  (Jjiere  are  very  few  persons 
who  consider  themselves  fit  to  sit  in  judgment  on  the  astronomical, 
physical,  and  chemical  ideas  which  are  destined  to  enter  into  social 
circulation  ;  and  everybody  is  willing  that  those  ideas  should  direct 
corresponding  operations;  and  here  we  see  the  beginnings  of  intel- 
lectual government.  Can  it  be  supposed  that  the  most  important 
and  the  most  delieate  conceptions,  and  those  which  by  their  com- 
plexity are  accessible  to  only  a  small  number  of  highly-prepared 
understandings,  are  to  be  abandoned  to  the  arbitrary  and  variable 
decisions  of  the  least  competent  minds?  If  such  an  anomaly  could 
be  imagined  permanent,  a  dissolution  of  the  social  state  must  ensue, 
through  the  ever-growing  divergence  of  individual  understandings. 
delivered  over  to  their  disorderly  natural  impulses  in  the  most 
vague  and  easily- perverted  of  all  orders  of  ideas.  The  speculative 
inertia  common  to  most  minds,  and  perhaps,  to  a  certain  extent,  the 
wise  reserve  of  popular  good  sense,  tend,  no  doubt,  to  restrict  such 
political  aberrations:  but  these  are  influences  too  feeble  to  root  out 
the  pretension  of  every  man  to  set  himself  up  as  a  sovereign  arbi- 
ter of  social  theories; — a  pretension  which  every  intelligent  man 
blames  in  others,  with  a  reservation,  more  or  less  explicit,  of  his 
own  personal  competency.  Now  the  intellectual  reorganizationcan 
not  proceed  amidst  such  a  state  af  things,  because  the  convergence 
of  minds  requires  the  renunciation  by  the  greater  number  of  their 
right  of  individual  inquiry  on  subjects  above  their  qualifications, 
and  requiring,  more  than  any  others,  a  real  and  permanent  agree- 
ment. Then  again,  the  unbridled  ambition  of  ill-prepared  intel- 
lects rushes  in  among  the  most  complex  and  obscure  questions; 
and  these  disturbances,  though  they  must  finally  neutralize  each 
other,  make  terrible  devastation  in  the  interval  ;  and  each  one  that 
is  destroyed  makes  way  for  another  ;  so  that  the  issue  of  these 
controversies  is  a  perpetual  aggravation  of  the  intellectual  anarchy. 
No  association  whatever,  even  of  the  smallest  number  of  individu- 
als, and  for  the  most  temporary  objects,  can  subsist  without  a  cer- 
tain degree  of  reciprocal  confidence,  intellectual  and  moral,  among 
its  members,  each  one  of  whom  has  incessantly  to  act  upon  views 
which  he  must  admit?  on  the  faith  of  some  one  else.  If  it  is  so  in 
this  limited  case,  there  is  something  monstrous  in  proposing  the 
opposite  procedure  in  the  case  of  the  whole  human  race,  each  one 
of  whom  is  at  an  extreme  distance  from  the  collective  point  of 
view,  and  is  the  last  person  of  the  whole  number  fit  to  judge  of  the 
rules  by  which  his  personal  action  should  be  directed.  Be  the  in- 
tellectual development  of  each  and  all  what  it  may,  social  order 
must  ever  be  incompatible  with  a  perpetual  discussion  of  the 
foundations  of  society.  Systematic  toleration  can  exist  only  with 
regard  to  opinions  which  are  considered  indifferent  or  doubtful,  as 
we  see  in  that  aspect  of  the  revolutionary  spirit  which  takes  its 
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stand  on  Protestantism,  where  the  innumerable  Christian  sects  are 
too  weak  to  pretend  to  spiritual  dominion,  but  where  there  is  as 
fierce  an  intolerance  about  any  common  point  of  doctrine  or  dis- 
cipline as  in  the  Romish  Church  itself.  And  when  the  critical  doc- 
trine was,  at  the  beginning  of  the  French  Revolution,  supposed  to 
be  organic,  we  know  how  the  directors  of  the  movement  strove  to 
obtain  a  general  assent,  voluntary  or  forced,  to  the  dogmas  of  the 
revolutionary  philosophy,  which  they  regarded  as  the  bases  of  social 
order,  and  therefore  above  controversy.  We  shall  see  hereafter 
what  are  the  due  limits  of  the  rights  of  free  inquiry,  in  a  general 
way,  and  in  regard  to  our  own  social  period.  It  is  enough  to  ob- 
serve here  that  political  good  sense  lias  adopted,  to  express  the 
first  requisite  of  all  organization,  that  fine  axiom  of  the  Catholic 
Church:  in  necessary  things,  unity:  in  doubtful  things,  liberty:  in 
all  things,  charity:  a  maxim  which  admirably  proposes  the  prob- 
lem, without,  however,  suggesting  the  principles  by  which  it  must 
be  solved,  and  that  unity  attained  which  would  be  a  mere  illusion 
if  it  did  not  result,  in  the  first  instance,  from  free  discussion. 

The  dogma  which  ranks  next  in  importance  to  thntDogmaof  Equal. 
of  free  inquiry  is  that  of  Equality;  and  in  the  sanieity- 
way,  it  is  taken  to  be  absolute  when  it  is  only  relative,  and  perma- 
nent while  it  expresses  merely  the  position  of  minds  employed  in 
breaking  up  the  old  system.  It  is  an  immediate  consequence  of 
liberty  of  conscience,  which  brings  after  it  the  most  fundamental 
equality  of  all, — that  of  intelligence.  The  supposition  of  its  being 
absolute  wajs  not  less  necessary  in  this  case  ,than  the  former:  for, 
.if. all  social  classification  had  not  been  systematical^  disallowed, 
the  old  corporations  would  have  preserved  their  sway,  from  the 
impossibility  of  their  conceiving  of  any  other  classification.  To 
this  day  we  have  no  sufficiently  distinct  notion  ourselves  of  such 
an  arrangement  as  would  be  truly  appropriate  to  a  new  state  of 
civilization. 

When  the  dogma  of  equality-  had  achieved  the  overthrow  of  the  old 
politics,  it  could  not  but  become  an  obstacle  to  any  reorganization. 
because  its  activity  must  then  be  directed  against  the  bases  of  any 
new  classification  whatever;  for,  of  course,  any  classification  must 
be  incompatible  with  the  equality  that  was  claimed  for  all.  Since 
the  abolition  of  slavery,  there  has  been  no  denial,  from  any  quarter, 
of  the  right  of  every  man  (innocent  of  strong  anti-social  conduct)  to 
expect  from  all  others  the  fulfilment  of  the  conditions  necessary  to 
the  natural  development  of  his  personal  activity7,  suitably  directed  : 
but,  beyond  that  undisputed  right,  men  can  not  be  made,  because 
they  are  not,  equal,  nor  even  equivalent  ;  and  they  can  not  there- 
fore possess,  in  a  state  of  association,  any  identical  rights  beyond 
the  great  original  one.  The  simple  physical  inequalities  which  fix 
the  attention  of  superficial  observers  are  much  less  marked  than  \/ 
intellectual  and  moral  differences  ;  and  the  progress  of  civilization 
tends  to  increase  these  more  important  differences  ;  as  much  as  to 
lessen  the  inferior  kind  :  and,  applied  to  any  assemblage  of  per- 
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sons  thus  developed,  the  dogma  of  equality  becomes  anarchical, 
and  directly  hostile  to  its  original  destination. 

The  second  result  of  the  dogma  of  liberty  of  con- 
xovereignty  of  science  is  the  Sovereignty  of  the  people  :  and,  like  the 

former,  it  wrought  attirst  the  double  service  of  destroy- 
ing the  old  régime  and  preparing  for  a  new  one.  Till  the  final 
S3rstem  could  be  constituted,  the  only  safeguard  against  the  renewed 
supremacy  of  the  old  one  was  in  the  setting  up  of  provisional  insti- 
tutions, which  the  peoples  claimed  the  absolute  right  to  change  at 
will.  It  was  only  by  means  of  the  doctrine  of  popular  sovereignty 
that  that  succession  of  political  endeavors  could  take  place  which 
must  precede  the  installation  of  a  true  system  of  government,  when- 
ever the  intellectual  renovation  of  society  shall  be  sufficiently 
advanced  to  settle  the  conditions  and  natural  extent  of  the  different 
sovereignties.  Meanwhile,  in  discharging  its  function,  this  dogma 
proves  its  revolutionary  character  before  our  eyes,  by  opposing  all 
reorganization,  condemning,  as  it  does,  all  the  superior  to  an  arbi- 
trary dependence  on  the  multitude  of  the  inferior,  by  a  kind  of 
transference  to  the  peoples  of  the  divine  right  which  had  become 
the  opprobium  of  kings. 

The  revolutionary  spirit  of  the  critical  doctrine  man- 
tionai independ-  ifests  itself  no  less  clearly  when  we  look  at  international 

relations.  The  necessity  of  order  being  in  this  case 
more  equivocal  and  obscure,  the  absence  of  all  regulating  power 
lias  been  more  ingenuously  declared  than  in  other  cases.  When  the 
ancient  spiritual  power  was  politically  annulled,  the  dissolution  of 
European  order  followed  spontaneously  from  the  principle  of  liberty 
of  conscience;  and  the  most  natural  papal  function  was  at  an  end. 
Till  the  new  social  organization  shall  show  us  the  law  by  which  the 
nations  shall  become  once  more  connected,  the  metaphysical  no- 
tions of  national  isolation,  and  therefore  of  mutual  non-intervention, 
must  prevail  ;  and  they  will  be  regarded  as  absolute  till  it  appears 
how  they  defeat  their  own  end.  As  all  attempts  at  European  co- 
ordination must  otherwise  be  directed  by  the  ancient  system,  we 
owe  to  the  doctrine  of  national  independence  our  rescue  from  the 
monstrous  arrangement  of  the  most  civilized  nations  being  politi- 
cally subordinated  to  the  least  advanced,  because  the  latter  were 
least  changed  from  their  ancient  state,  and  would  be  sure  therefore 
to  be  placed  at  the  head  of  such  an  association.  But,  if  such  a  doc- 
trine were  more  than  provisional,  the  nations  would  sink  below  their 
state  in  the  Middle  Ages  ;  and  at  the  very  time  when  they  are 
marked  out,  by  an  ever-growing  resemblance,  for  an  association 
more  extensive,  and,  at  the  same  time  more  regular,  than  that  which 
was  proposed  by  the  old  catholic  and  feudal  system.  It  is  clear  that 
when  the  dogma  of  national  isolation  has  fulfilled  its  function  of 
separating  the  nations,  in  order  to  a  preparation  foranew  union,  its 
further  action  must  be  as  purely  anarchical  as  that  of  its  predecessors. 
A  brief  notice  of  the  logical  inconsistency  of  the  revolutionary 
doctrine  will  conclude  our  preliminary  review  of  it. 
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This  inconsistency  is  more  radical  and  more  manifest 
than  in  the  case  of  the  retrograde  or  theological  doctrine  :  tiS^taplf^cSi 

i      j    •  i    i  ,   •  i  i  '  i      doctrine. 

but  it  does  not  imply  so  utter  a  condemnation  ;  not  only 
on  account  of  its  recent  formation,  but  because  such  a  vice  does  not 
prevent  its  fulfilling  its  critical  office.  Notwithstanding  profound 
differences,  the  adversaries  of  the  old  polity  found  no  difficulty  in 
uniting  for  successive  partial  demolitions  about  which  they  were 
agreed,  postponing  till  their  period  of  success  their  contests  about 
the  ulterior  developments  of  their  doctrine;  a  course  which  would 
be  impossible  in  the  case  of  any  organic  operation,  in  which  each 
part  must  be  considered  in  its  relation  to  the  whole.  Thus  far 
only,  however,  can  the  inconsistency  be  tolerated.  When  once  the 
whole  of  any  doctrine  becomes  hostile  to  its  original  purposes,  it  is 
condemned  :  and  this  is  true  of  the  metaphysical  doctrine,  which  at 
once  opposes  the  progress  it  professed  to  aid,  and  sustains  the 
foundations  of  the  political  system  it  proposed  to  destroy. 

Its  culminating  point  was  at  the  most  marked  period  of  the 
first  French  Revolution,  when  it  was,  by  an  unavoidable  illusion, 
taken  to  be  the  principle  of  social  reorganization.  It  was  then  seen 
in  its  best  aspect  of  consistency  and  power;  and  then  it  was  that, 
the  ancient  system  being  disposed  of,  its  vices  became  apparent.  It 
showed  itself  hostile  to  all  social  reorganization,  and  became  actu- 
ally retrograde  in  its  character  by  setting  itself  up  in  violent  oppo- 
sition to  the  movement  of  modern  civilization.  For  one  illustration, 
look  at  the  strange  metaphysical  notion  of  a  supposed  Notk>nof  a  state 
state  of  nature,  which  was  to  be  the  primitive  and  in-  of  Nature- 
variable  type  of  every  social  state.  This  doctrine  is  not  to  be 
attributed  to  Rousseau  alone.  It  is  that  of  all  philosophers,  in  all 
times  and  countries,  who  have  unconsciously  concurred  in  develop- 
ing the  revolutionary  metaphysical  doctrine  which  Rousseau,  by  his 
urgent  dialectics,  only  pushed  to  its  real  conclusions.  Bis  doctrine, 
which  represents  a  state  of  civilization  as  an  ever-growing  degen- 
eracy from  the  primitive  ideal  type,  is  common  to  all  modern  meta- 
physicians; and  we  shall  see  hereafter  that  it  is  only  the  metaphys-  / 
ical  form  of  the  theological  dogma  of  the  degradation  of  the  human 
race  by  original  sin.  According  to  such  a  principle,  all  political  ref- 
ormation must  be  regarded  as  destined  tore-establish  that  primitive 
state:  and  what  is  that  but  organizing  a  universal  rétrogradation, 
though  with  progressive  intentions?  The  applications  of  this  doc- 
trine have  been  in  conformity  to  its  philosophical  constitution. 
When  it  was  necessary  to  replace  the  feudal  and  catholic  régime, 
men  did  not  fix  their  contemplation  on  the  social  future,  but  sum- 
moned up  their  imperfect  remembrances  of  a  very  distant  past,  try- 
ing to  substitute  for  a  decrepit  system  a  more  ancient  and  decrepit 
system  still,  but,  for  that  very  reason,  nearer  to  the  primitive  type. 
Instead  of  .a  worn-out  Catholicism,  they  proposed  a  sort  of  meta- 
physical polytheism,  at  the  same  time  that,  in  polity,  they  desired 
to  replace  the  Middle  Age  system  by  the  radically  inferior  régime 
of  the  Greeks  and  Romans.    The  very  elements  of  moden  civiliza- 
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tion,  the  only  possible  germs  of  a  new  social  state,  were  endangered 
by  barbaric  condemnation  of  the  industrial  and  artistic  advancement 
of  modern  society,  in  the  name  of  primitive  virtue  and  simplicity. 
|  Even  the  scientific  spirit,  which  is  the  only  principle  of  intellectual 
organization,  was  stigmatized  as  tending  to  institute  an  aristocracy 
of  knowledge  which  was  as  incompatible  as  any  other  aristocracy 
with  the  original  equality  that  was  to  be  set  up  again.  Lavoisier 
was  the  martyr  of  this  state  of  opinion  ;  and  it  is  his  case  that  will 
illustrate  the  period  to  our  remotest  posterity.  It  is  useless  for  the 
metaphysical  school  to  represent  such  results  as  portentous  or 
eccentric  incidents.  Their  legitimate  descent  from  the  revolution- 
ary polity  is  evident  and  certain  ;  and  we  should  witness  a  repeti- 
tion of  them  if  it  were  possible  (which  it  is  not)  for  this  polity  to 
become  prevalent  again.  The  tendency  to  social  rétrogradation, 
under  the  idea  of  returning  to  the  primitive  state,  so  thoroughly 
belongs  to  the  metaphysical  polity,  that  the  new  sects  who,  in  their 
brief  day,  have  most  haughtily  censured  the  revolutionary  imitation 
of  Greek  and  Roman  types,  have  unconsciously  reproduced  the 
^v/  same  error  in  a  far  more  marked  way  by  striving  to  re-establish  the 
\  confusion  between  the  temporal  and  spiritual  power, and  extolling, 
as  the  highest  social  perfection,  a  return  to  the  Egyptian  or  He- 
brew theocracy,  founded  on  fetichism,  disguised  under  the  nameof 
pantheism. 

Adhesion  to  the  As  the  metaphysical  doctrine  was  the  issue  of  the 
wom-out  theological,  and  destined  to  modify  it,  it  was  a  matter 

of  course  that  it  should  vindicate  the  general  foundations  of  the  old 
system,  even  after  having  destroyed  its  chief  conditions  of  existence. 
Every  reformer,  for  three  centuries  past,  while  urging  the  develop- 
ment of  the  critical  spirit  further  than  his  predecessors,  assumed  to 
set  immutable  bounds  to  it  ;  deriving  his  limitations  from  the  old 
system.  All  the  absolute  rights  proclaimed  as  the  basis  of  the  new 
doctrine  were  guarantied  by  a  sort  of  religious  consecration,  in  the 
last  resort;  and  this  was  indispensable,  if  their  efficacy  was  not  to 
be  impaired  by  continual  discussion.  It  was  always  with  an  invo- 
cation of  the  principles  of  the  old  polity  on  their  lips  that  the  re- 
formers proceeded  to  demolish  the  spiritual  and  temporal  institutions 
in  which  they  were  embodied  ;  and  the  whole  regime  fell  through 
the  conflict  of  its  chief  elements.  Hence  there  arose,  in  the  intel- 
lectual region,  a  Christianity  more  and  more  attenuated  or  simpli- 
fied, and  reduced  at  last  to  that  vague  and  impotent  theism  which, 
by  a  monstrous  conjunction  of  terms,  metaphysicians  have  entitled 
Natural  Religion,  as  if  all  religion  wrere  not  necessarily  super- 
natural. The  pretension  to  direct  a  social  reorganization  by  this 
strange  conception  is  merely  a  recurrence  to  the  old  principle  that 
social  order  must  rest  on  a  theological  basis.  This  is  now  the  most 
fatal  inconsistency  of  the  revolutionary  school  ;  and  while  armed 
with  such  a  concession,  the  advocates  of  Catholicism  will  always 
have  an  incontestable  logical  superiority  over  the  irrational  de- 
famers  of  the  old  faith,  who  proclaim  the  need  of  a  religious  organ- 
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ization,  and  yet  disallow  all  the  necessary  conditions.  It  is  clear 
that  society  would  be  condemned  to  a  perpetuity  of  the  intellectual 
anarchy  which  characterizes  it  at  present  if  it  were  to  be  for  ever 
made  up  of  minds  which  admit  the  want  of  a  theological  regime  on 
the  one  hand,  while,  on  the  other,  they  reject  its  principal  condi- 
tions of  existence;  and  those  who  thus  acknowledge  themselves 
incapable  have  no  right  to  discredit  the  only  rational  way  to  re- 
organization which  remains  open,  and  by  which  every  other  order  of 
human  conceptions  has  been  happily  retrieved  and  established.  The 
social  application  of  the  positive  philosophy  remains  as  the  re- 
source, and  the  only  resource,  after  the  failure  of  both  the  prece- 
ding systems. 

In  its  temporal  application  the  inconsistency  of  the  Recurrence  to 
metaphysical  doctrine  is  as  conspicuous  as  in  the  spir-  war- 
itual.  It  strives  to  preserve,  if  not  the  feudal,  at  least  the  military 
spirit,  in  which  the  feudal  had  its  origin.  The  French  nation  did, 
it  is  true,  in  their  revolutionary  enthusiasm,  proscribe  war  from 
that  time  forward  :  but  when  the  armed  coalition  of  the  retrograde 
forces  of  Europe  brought  out  an  immense  amount  of  energy  for 
self-defence,  for  the  sake  of  the  progressive  movement,  the  senti- 
ment, which  was  grounded  on  no  principle,  soon  disappeared,  and 
France  was  distinguished  by  the  most  conspicuous  military  activity, 
invested  with  its  most  oppressive  characteristics.  The  military  spirit 
is  in  fact  so  congenial  with  the  critical  doctrine  that  any  pretext 
will  serve  for  its  indulgence  :  as  for  instance,  when  it  is  proposed  to 
regulate  by  war  the  action  of  the  more  advanced  nations  upon  the 
less  advanced.  The  true  logical  consequence  of  this  would  be  a 
universal  uproar;  but,  happily,  the  nature  of  modern  civilization 
saves  us  from  the  danger.  The  tendency  of  the  critical  regime  in 
this  respect  is  shown  by  the  perpetual  endeavors  of  the  various 
sections  of  the  revolutionary  school  to  reinstate  the  memory  of  the 
man  who,  of  all  others,  strove  for  political  rétrogradation,  by  Wast- 
ing enormous  amount  of  power  in  the  restoration  of  the  military 
and  theological  system. 

Before  quitting  the  subiect  of  the  inconsistencies  of 

x,   .  iTT  °i     .       .       J.  .     .  Principle  of  Po- 

tins  school,  I  must,  in  justice,  point  out  one  more  con-  utieai  œntraii- 
tradiction  which,  as  being  of  a  progressive  character, 
is  honorable  to  those  most  advanced  minds  which  entertain  it,  and 
which  alone  understand  its  necessity,  opposed  as  it  is  to  the  dogmas 
of  independence  and  isolation  which  constitute  the  spirit  of  the 
critical  school.  I  refer  to  the  principle  of  political  centralization. 
The  two  parties  seem  here  to  have  changed  sides.  The  retro- 
grade doctrine,  notwithstanding  its  proud  pretensions  to  order  and 
unity,  preaches  the  distribution  of  political  centres,  in  the  secret 
hope  of  preserving  the  old  system  yet  a  while  longer  among  the 
most  backward  of  the  populations,  by  keeping  them  aloof  from  the 
general  centres  of  civilization  ;  while  the  revolutionary  policy,  on 
the  other  hand,  proud  of  having  withstood,  in  France,  the  coalition 
of  the  old  powers,  discards  its  own  maxims  to  recommend  the  sub- 
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ordination  of  the  secondary  to  the  principal  centres  by  which  such 
a  noble  stand  has  already  been  made,  and  which  must  become  a 
most  valuable  auxiliary  of  reorganization.  Thus  alone  can  the  re- 
organization be,  in  the  first  place,  restricted  to  a  choice  population. 
In  brief,  the  revolutionary  school  alone  has  understood  that  the 
increasing  anarchy  of  the  time,  intellectual  and  moral,  requires,  to 
prevent  a  complete  dislocation  of  society,  a  growing  concentration 
of  political  action,  properly  so  called. 

Thus,  after  three  centuries,  employed  in  the  necessary  demolition 
of  the  ancient  régime,  the  critical  doctrine  shows  itself  as  incapa- 
ble of  other  application,  and  as  inconsistent  as  we  have  now  seen 
it  to  be.  It  is  no  more  fit  to  secure  Progress,  than  the  old  doctrine 
to  maintain  Order.  But,  feeble  as  they  are  apart,  they  actually 
sustain  each  other  by  their  very  antagonism.  It  is  universally 
understood  that  neither  can  ever  again  achieve  a  permanent  triumph: 
but,  so  strong  is  the  apprehension  of  even  the  temporory  prepon- 
derance of  either,  that  the  general  mind,  for  want  of  a  more  ra- 
tional point  of  support,  employs  each  doctrine  in  turn  to  restrain 
the  encroachments  of  the  other.  This  miserable  oscillation  of  our 
social  life  must  proceed  till  a  real  doctrine  as  truly  organic  as  pro- 
gressive, shall  reconcile  for  us  the  two  aspects  of  the  great  political 
problem.  Then,  at  last,  the  two  opposite  doctrines  will  disappear 
for  ever  in  the  new  conception  that  will  be  seen  to  be  completely 
adapted  to  fulfil  the  destination  of  both.  Often  has  each  party, 
blinded  by  some  temporary  success,  believed  that  it  had  annihilated 
the  other  ;  and  never  has  the  event  failed  to  mock  the  ignorant 
exultation.  The  critical  doctrine  seemed  to  have  humbled  forever 
the  catholic-feudal  school  ;  but  that  school  arose  again.  Napoleon 
thought  he  had  accomplished  a  retrograde  reaction  ;  but  the  very 
energy  of  his  efforts  caused  a  reaction  in  favor  of  revolutionary 
principles.  And  thus  society  continues  to  vibrate  between  con- 
flicting influences;  and  those  influences  continue  to  exist  only  by 
their  mutual  neutralization.  For  that  purpose  only,  indeed,  are 
they  now  ever  applied.  Neither  could  be  spared  before  the  advent 
of  the  state  which  is  to  succeed  them.  Without  the  one,  we  should 
lose  the  sentiment  of  Order,  and  without  the  other,  that  of  Prog- 
ress; and  the  keeping  alive  this  sentiment,  on  either  hand,  is  the 
only  practical  efficacy  which  now  remains  to  them.  Feeble  as  the 
conception  must  be,  in  the  absence  of  any  principle  which  unites 
the  two  requisites,  it  is  preserved  by  the  presence  of  the  two  decay- 
ing systems;  and  they  keep  before  the  minds  of  both  philosophers 
and  the  public  the  true  conditions  of  social  reorganization,  which 
otherwise  our  feeble  nature  might  misconceive  or  lose  sight  of. 
Having  the  two  types  before  us,  we  see  the  solution  of  the  great 
problem  to  be,  to  form  a  doctrine  which  shall  be  more  organic  than 
the  theological,  and  more  progressive  than  the  metaphysical. 

The  old  political  system  can  be  no  pattern  for  a  régime  suitable 
to  a  widely  different  civilization  ;  but  we  are  not  under  the  less 
obligation  to  study  it,  in  order  to  learn  what  are  the  essential  at- 
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tributes  of  all  social  organization,  which  must  reappear  in  an  im- 
proved state  in  the  future.  The  general  conception  of  the  theologi- 
cal and  military  system  even  seems  to  me  to  have  passed  too  much 
out  of  sight.  And,  as  to  the  Critical  system,  there  can  be  no  ques- 
tion of  its  affording,  by  its  progressive  character,  and  its  exposure 
of  the  preceding  régi?ne,  a  most  valuable  stimulus  to  society  to 
seek  for  something  better  than  mere  modifications  of  systems  that 
have  failed.  The  common  complaint  that  it  renders  all  government 
impossible,  is  a  mere  avowal  of  impotence  on  the  part  of  those 
who  utter  it.  Whatever  are  its  imperfections,  it  fulfilled  for  a  time 
one  of  the  two  requisites  :  its  abolition  would  in  no  way  assist  the 
re-establishment  of  Order;  and  no  declamations  against  the  revolu- 
tionary philosophy  will  affect  the  instinctive  attachment  of  society 
to  principles  which  have  directed  its  political  progress  for  three 
centuries  past,  and  which  are  believed  to  represent  the  indispensable 
conditions  of  its  future  development.  Each  of  its  dogmas  affords 
an  indication  of  how  the  improvement  is  to  be  effected.  Each  ex- 
presses the  political  aspect  of  certain  high  moral  obligations  which 
the  retrograde  school,  with  all  its  pretensions,  was  compelled  to 
ignore,  because  its  system  had  lost  all  power  to  fulfil  them.  In 
this  way,  the  dogma  of  Free  Inquiry  decides  that  the  spiritual  re- 
organization must  result  from  purely  intellectual  action,  providing 
for  a  final  voluntary  and  ananimous  assent,  without  the  disturbing' 
intervention  of  any  heterogeneous  power.  Again,  the  dogmas  of 
Equality  and  the  Sovereignty  of  the  people  devolve  on  the  new 
powers  and  classes  of  society  the  "duty  of  a' public-spirited  social 
conduct,  instead  of  working  the  many  for  the  interests  of  the  few. 
The  old  system  practised  these  moralities  in  its  best  days;  but  they 
are  now  maintained  only  by  the  revolutionary  doctrine,  which  it 
would  be  fatal  to  part  with  till  we  have  some  substitute  in  these 
particular  respects  ;  for  the  effect  would  be  that  we  should  be 
delivered  over  to  the  dark  despotism  of  the  old  system  ; — to  the 
restorers  of  religions,  for  instance,  who,  if  proselytism  failed,  would 
have  recourse  to  tyranny  to  compel  unity ,*if  once  the  principle  of 
free  inquiry  were  lost  from  among  us. 

It  is  useless  to  declaim  against  the  critical  philosophy,  and  to 
deplore,  in  the  name  of  social  order,  the  dissolving  energy  of  the 
spirit  of  analysis  and  inquiry.  It  is  only  by  their  use  that  we  can 
obtain  materials  for  reorganization  ;  materials  which  shall  have 
been  thoroughly  tested  by  free  discussion,  carried  on  till  general 
conviction  is  secured.  The  philosophy  which  will  arise  out  of  this 
satisfaction  of  the  public  reason  will  then  assign  the  rational  limits 
which  must  obviate  the  abuse  of  the  analytical  spirit,  by  establish- 
ing that  distinction  in  social  matters,  between  the  field  of  reasoning 
and  that  of  pure  observation,  which  we  have  found  already  marked 
out  in  regard  to  every  other  kind  of  science. 

Though  consigned,  by  the  course  of  events,  to  a  negative  doctrine 
for  awhile,  society  has  never  renounced  the  laws  of  unman  reason: 
and  when  the  proper  time  arrives,  society  will  use  the  rights  of  thi* 
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reason  to  organize  itself  anew,  on  principles  which  will  then  have 
heen  ascertained  and  estimated.  The  existing  state  of  no-govern- 
ment seems  necessary  at  present,  in  order  to  that  ascertainment  of 
principles;  but  it  does  not  at  all  follow,  as  some  eccentric  individ- 
uals seem  to  think,  that  the  right  of  inquiry  imposes  the  duty  of 
never  deciding.  The  prolonged  indecision  proves  merely  that  the 
principles  which  are  to  close  the  deliberation  are  not  yet  sufficiently 
established.  In  the  same  way,  because  society  claims  the  right  of 
choosing  and  varying  its  institutions  and  governing  powers,  it  by 
no  means  follows  that  the  right  is  for  ever  to  be  used  in  choosing 
and  varying,  when  its  indefinite  nse  shall  have  become  injurious. 
When  the  right  conditions  shall  have  been  ascertained,  society  will 
submit  its  choice  to  the  rules  which  will  secure  its  efficacy  ;  and  in 
the  interval,  nothing  can  be  more  favorable  to  future  order  than  that 
the  political  course  should  be  kept  open,  to  admit  of  the  free  rise 
of  the  new  social  system.  As  it  happens,  the  people  have,  thus 
far,  erred  on  the  side  of  too  hasty  a  désira  for  reorganization,  and 
a  too  generous  confidence  in  every  promise  of  social  order,  instead 
of  having  shown  the  systematic  distrust  attributed  to  the  revolu- 
tionary doctrine  by  those  whose  worn  out  claims  will  not  bear  dis- 
cussion. There  is  more  promise  of  political  reorganization  in  the 
revolutionary  doctrine  than  in  the  retrograde,  though  it  is  the 
supreme  claim  of  the  latter  to  be  the  safeguard  of  social  Order. 
The  stationary  Such  is  the  vicious  circle  in  which  we  are  at  present 
doctrine.  confined.      We  have  seen  what  is  the  antagonism  of 

two  doctrines  that  are  powerless  apart,  and  have  no  operation  but 
in  neutralizing  each  other.  They  have  lost  their  activity  as  pre- 
ponderating influences,  and  are  seen  now  in  the  form  of  political 
debate,  which  they  daily  direct  by  the  one  furnishing  all  the  essen- 
tial ideas  of  government,  and  the  other  the  principles  of  opposition. 
At  shorter  and  shorter  intervals,  a  partial  and  transient  superiority 
is  allowed  to  the  one  or  the  other,  when  its  antagonist  threatens 
danger.  Out  of  these  oscillations  a  third  opinion  has  arisen,  which 
is  constructed  out  of  their  ruins,  and  takes  its  station  between  them. 
I  suppose  we  must  give  the  name  of  Doctrine  to  this  intermediate 
opinion,  bastard  and  inconsistent  as  is  its  character  ;  for  it  is  presented 
y  very  earnest  doctors,  who  urge  it  upon  us  as  a  type  of  the  final 
political  philosophy.  We  must  call  it  the  Stationary  Doctrine; 
and  we  see  it,  in  virtue  of  that  quality,  occupying  the  scene  of  poli- 
tics, among  the  most  advanced  people,  for  above  a  quarter  of  a 
century.  Essentially  provisional  as  it  is,  the  Stationary  school 
naturally  serves  as  a  guide  to  society  in  preserving  the  material 
order,  without  which  a  true  doctrine  could  not  have  its  free  growth. 
It  may  be  necessary  for  our  weakness  that  the  leaders  of  this  school 
should  suppose  that  they  have  a  doctrine  which  is  destined  to 
triumph  ;  but  whatever  benefits  arise  from  their  action  are  much 
impaired  by  the  mistake  of  supposing  our  miserable  transition  state 
a  permanent  type  of  the  social  condition.  The  stationary  polity  not 
only  contains  inconsistencies,  but  it  is  itself  inconsistency  erected 
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into  a  principle.  It  acknowledges  the  essential  principles  of  the 
other  systems,  but  prevents  their  action.  Disdainful  of  Utopias,  it 
proposes  the  wildest  of  them  all  ; — that  of  fixing  society  for  ever  in 
a  contradictory  position  between  rétrogradation  and  regeneration. 
The  theory  serves  to  keep  in  check  the  other  two  philosophies;  and 
this  may  be  a  good  :  but,  on  the  other  hand,  it  helps  to  keep  them 
alive  ;  and  it  is,  in  so  far,  an  obstacle  to  reorganization.  When  I 
present  my  historical  review  of  society,  I  shall  explain  the  special 
assemblage  of  social  conditions  which  gave  England  her  parliamen- 
tary monarchy,  so  lauded  by  the  school  of  mixed  doctrine,  but,  in 
fact,  an  exceptional  institution,  whose  inevitable  end  can  not  be 
very  far  off.  When  we  enter  upon  that  analysis,  we  shall  see  how 
great  is  the  error  of  philosophers  and  statesmen  when  they  have 
taken  up  a  singular  and  transient  case  as  the  solution  of  the  revolu- 
tionary crisis  of  modern  societies,  and  have  endeavored  to  trans- 
plant on  the  European  continent  a  purely  local  system,  which  would 
be  deprived  in  the  process  of  its  very  ro^ts:  for  it  is  an  organized 
Protestantism  which  is  its  main  spiritual  basis  in  England.  The 
expectation  attached  to  this  single  specious  aspect  of  the  stationary 
doctrine  will  make  a  future  examination  of  it  important  ;  and  we 
shall  then  see  how  hopeless  is  the  constitutional  metaphysics  of  the 
balance  of  powers,  judged  by  that  instance  which  serves  as  the  com- 
mon ground  of  such  social  fictions.  After  all  the  vast  efforts  made 
to  nationalize  elsewhere  the  stationary  compromise,  it  has  never  suc- 
ceeded anywhere  but  in  its  native  land  ;  and  this  proves  its  power- 
lessness  in  regard  to  the  great  social  problem'.  The  only  possible 
result  is  that  the  mischief  should  pass  from  the  acute  to  the  chronic 
state,  becoming  incurable  by  the  recognition  as  a  principle  of  the 
transient  antagonism  which  is  its  chief  symptom.  Its  principal 
merit  is  that  it  admits  the  double  aspect  of  the  social  problem,  and 
the  necessity  of  reconciling  Order  and  Progress:  but  it  introduces 
no  new  idea  ;  and  its  recognition  amounts  therefore  to  nothing  more 
than  an  equal  sacrifice,  when  necessary  of  the  one  and  the  other. 
The  order  that  it  protects  is  a  merely  material  order;  and  it  there- 
fore fails  in  that  function  precisely  in  crises  when  it  is  most  wanted. 
On  the  other  hand,  this  function  continues  to  be  attributed  to  roy- 
alty, which  is  the  only  power  of  the  old  polity  that  is  still  active  : 
now,  the  balance  which  is  instituted  by  the  stationary  doctrine  sur- 
rounds the  royal  power  with  bonds  that  are  always  tightening,  while 
declaring  that  royal  power  to  be  the  chief  basis  of  the  government. 
It  is  only  a  question  of  time  when  the  function  of  sovereignt}%  thus 
embarrassed,  shall  cease,  and  the  pretended  balance  be  destroyed. 
This  parliamentary  polity  serves  the  cause  of  progress  no  better 
than  that  of  order  :  for,  as  it  proposes  no  new  principle,  the  re- 
straints which  it  puts  upon  the  revolutionary  spirit  are  all  derived 
from  the  ancient  system,  and  therefore  tend  to  become  more  and 
more  retrograde  and  oppressive.  An  example  of  this  is,  the  restric- 
tions on  the  right  of  election  ;  restrictions  always  derived  from  irra- 
tional material  conditions,  which,  being  arbitrary  in  their  character, 
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oppress  and  irritate,  without  answering  their  proposed  purpose,  and 
leave  the  multitude  of  the  excluded  mncli  more  offended  than  the 
small  number  of  the  privileged  are  gratified. 

There  is  no  need  to  say  more  in  this  place  of  the  mixed  or  Sta- 
tionary doctrine,  which  is,  in  fact,  only  a  last  phase  of  the  meta- 
physical polity.  The  reader  can  not  but.  see  that  a  theory  so 
precarious  and  subaltern,  so  far  from  being  able  to  reorganize  mod- 
ern society,  can  only  regulate,  by  protracting,  the  political  conflict, 
and  discharge  the  negative  office  of  preventing  kings  from  retrogra- 
ding and  peoples  from  destroying.  Whatever  the  value  of  this  ser- 
vice maybe,  we  can  not  expect  regeneration  to  be  accomplished  by 
means  of  impediments. 

Dangers  of  the  We  liave  now  seen  the  worth  of  these  three  systems, 
critkai  period.  ^Q  comniete  our  conviction  of  the  need  of  a  better,  we 
must  briefly  notice  the  chief  social  dangers  which  result  from  the 
deplorable  protraction  of  such  an  intellectual  condition,  and  which 
must,  from  their  nature,  be  aggravated  from  day  to  day.  The  dan- 
gers are  imputable  to  all  the  three  systems;  though  the  revolution- 
ary and  stationary  systems  assume  that  the  blame  of  our  disorders 
rests  with  the  retrograde  school:  but  they  are  certainly  no  less 
guilty  ;  for,  powerless  to  discover  the  remedy,  they  protract  the  mis- 
chief and  embarrass  the  treatment.  And  again,  the  discordance 
between  the  movement  of  governments  and  of  their  peoples  is  to  be 
attributed  quite  as  much  to  the  hostile  spirit  of  the  directing  power 
as  to  the  anarchical  tendency  of  popular  opinions.  The  social  per- 
urbations,  the  aspects  of  which  we  are  about  to  examine,  proceed 
no  less  from  the  kings  than  from  their  peoples,  with  this  aggravated 
disgrace — that  it  seems  as  if  the  solution  ought  to  emanate  from  the 
kings. 

intellectual  an-  The  first,  the  most  fatal,  and  the  most  universal  con- 
arohy.  sequence  of  this  situation  is  the  alarming  and  ever- 

widening  extent  of  the  intellectual  anarchy  which  all  acknowledge, 
however  they  may  differ  about  its  cause  and  termination.  This 
evil  is  charged  almost  exclusively  on  the  revolutionary  philosophy; 
and  that  school  too  readily  admits  the  charge.  Bu^aswe  have 
seen,  that  doctrine  does  not  prohibit  decision,  when  the  requisite 
grounds  are  ascertained  :  and  it  is  the  stationary  theory  that  ought 
to  bear  the  blame  of  the  absence  of  those  grounds  :  and  yet  more 
the  retrograde,  which  is  chargeable  with  urging  the  restoration  of 
the  same  wornout  principles  which,  by  their  decrepitude,  have 
caused  all  this  anarchy.  The  stationary  school  does  not  want  to 
hear  of  any  such  principles,  aud  interdicts  them  ;  and  the  retro- 
grade school  insists  that  the  old  ones  will  do  over  again.  So  that, 
if  the  revolutionary  school  first  encouraged  the  anarchy,  the  other 
two  protract  it. 

Of  all  questions,  there  are  none  which  have  so  much  claim  as 
social  problems  to  be  consigned  to  a  small  number  of  choice  minds 
which  shall  have  been  prepared  by  a  high  order  of  discipline  and 
instruction   for  the  investigation  of  questions  so  complex  and  so 
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mixed  up  with  human  passions.  Such  is,  at  least,  the  natural  state 
of  the  human  mind,  in  contrast  with  which  its  condition  in  revolu- 
tionary periods  may  be  regarded  as,  in  a  manner,  pathological,  how- 
ever inevitable.  The  social  malady  must  be  very  serious  when  we 
see  all  manner  of  persons,  however  inferior  their  intelligence,  and 
however  unprepared,  stimulated,  in  the  highest  manner,  and  from 
day  to  day,  to  cut  the  knot  of  the  most  intricate  political  questions, 
without  any  guidance  or  restraint.  The  wonder  is,  not  that  the 
divergence  of  opinion  is  what  it  is,  but  that  any  points  of  agreement 
at  all  are  left  amid  all  this  dissolution  of  social  maxims.  The  evil 
has  reached  such  a  point  that  all  political  opinions,  though  of  course 
derived  from  one  of  the  three  schools,  differ  through  so  many  de- 
grees as  to  become  individual  ;  through  all  degrees,  in  fact,  that  the 
combination  of  three  orders  of  vicious  principles  admits  of.  Except 
on  occasion  of  emergency,  when  there  is  a  temporary  coalition 
(amid  which  each  one  usually  hopes  to  have  his  own  way)  it  be- 
comes more  and  more  difficult  to  make  even  a  very  small  number 
of  minds  adhere  to  a  plain  and  explicit  profession  of  political  faith. 
This  inability  to  co-operate  prevails  in  all  the  three  camps — as  we 
ought  carefully  to  observe  :  and  each  party  has  often,  in  its  ingenu- 
ous moments,  bitterly  deplored  the  intense  disagreement  with  which 
it  supposed  itself  to  be  especially  afflicted;  whereas,  the  others 
were  no  better  organized  ;  and  the  chief  difference  in  the  three 
cases  was  that  each  was  most  acutely  sensible  of  its  own  misery. 

In  countries  where  this  intellectual  anarchy  has  been  sanctioned 
by  the  political  preponderance  of  Protestantism,  the  divergences 
have  been  more  multiplied  than  elsewhere,  without  being  less 
serious.  It  could  not  but  be  so  from  the  tendency  of  the  general 
mind,  in  its  then  infantile  state,  to  use  its  new  emancipation  to  plunge 
into  the  indefinite  discussion  of  religious  opinions — (the  most  vague 
and  discordant  of  all) — in  the  absence  of  a  restraining  spiritual 
authority.  In  the  United  States,  for  instance,  there  are  hundreds 
of  Christian  sects,  radically  discordant,  and  incessantly  parting  off 
into  opinions  which  are  really  little  more  than  individual,  which  it 
is  impossible  to  classify,  and  which  are  already  becoming  implicated 
with  innumerable  political  differences.  The  nations  which,  like  the 
French,  have  escaped  the  treacherous  stage  of  Protestantism,  and 
have  passed  at  once  from  the  Catholic  to  the  fully  revolutionary 
state,  were  not,  on  that  account,  entirely  exempt  from  the  intellec- 
tual anarchy  inherent  in  any  prolonged  exercise  of  the  absolute 
right  of  free  individual  inquiry.  All  that  can  be  said  is  that  their 
aberrations,  without  being  less  anti-social,  have  a  less  vague  char- 
acter, and  are  less  in  the  way  of  the  final  reorganization.  They 
arise,  take  possession  for  awhile  of  even  healthy  and  well-trained 
intellects,  and  then  give  place  to  others  that  have  their  day,  and  in 
their  turn  are  superseded.  In  our  time,  we  hear  of  proposals,  enter- 
tained here  and  there  even  by  men  who  know  what  positive  science 
is  in  some  one  department  of  study,  which  it  is  a  shock  to  one's  \ 
hopes  to  see  so  advocated  ;  proposals,  for  instance,  to  abolish  money    /Ç 
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and  recur  to  a  state  of  barter  ;  to  destroy  the  great  capitals  in 
order  to  restore  rural  innocence;  to  have  a  fixed  rate  of  wages, 
and  the  same  rate  for  every  kind  of  labor,  and  so  forth.  Such 
opinions  are  daily  given  out,  side  by  side  with  those  which  are  the 
most  philosophical  and  the  most  carefully  elaborated  ;  and  none 
have  any  chance  of  being  established  under  the  rule  of  any  intel- 
lectual discipline  whatever,  though  the  wise  are  compromised  with 
the  foolish  in  the  eyes  of  public  reason.  The  inevitable  result  of 
Destruction  of  sucn  a  chronic  epidemic  is  the  gradual  destruction  of 
pubik- morality.  t]ie  pUi)]jc  morale,  which  is  not  sustained,  among  the 
generality  of  men,  so  much  by  the  direct  sentiment  as  by  habit, 
guided  by  the  uniform  assent  of  individual  wills  to  invariable  and 
general  rules,  adapted  to  fix,  on  every  serious  occasion,  the  true 
idea  of  the  public  good.  So  complex  is  the  nature  of  social  ques- 
tions that  there  is  much  that  is  to  be  said  on  all  sides;  and  there 
is  no  institution,  however  indispensable,  which  does  not  involve 
serious  and  numerous  inconveniences,  more  or  less  partial  and  tran- 
sient ;  and,  on  the  other  hand,  there  is  no  Utopia  so  wild  as  not  to 
offer  some  incontestable  advantages;  and  few  are  the  minds  which 
are  not  so  preoccupied  by  ideas,  or  stimulated  by  passion,  as  to  lie 
able  to  contemplate  at  once  all  the  aspects  of  any  social  subject. 
Thus  it  is  that  almost  all  the  great  maxims  of  public  morality  are 
condemned  on  account  of  their  salient  faults,  while  their  deter- 
mining grounds  are  hidden  till  exhibited  by  an  exact  analysis, 
which  must  in  many  cases  be  extremely  delicate.  Thus  again,  it  is 
that  all  true  moral  order  is  incompatible  with  the  existing  vagabond 
liberty  of  individual  minds,  if  such  license  were  to  last;  for  the 
great  social  rules  which  should  become  customary  can  not  be  aban- 
doned to  the  blind  and  arbitrary  decision  of  an  incompetent  public 
without  losing  all  their  efficacy.  The  requisite  convergence  of  the 
best  minds  can  not  be  obtained  without  the  voluntary  renunciation, 
on  the  part  of  most  of  them,  of  their  sovereign  right  of  free  inquiry, 
which  they  will  doubtless  be  willing  to  abdicate,  as  soon  as  they 
have  found  organs  worthy  to  exercise  appropriately  their  vain  pro- 
visional supremacy.  If  it  is  so  in  problems  of  science,  there  is 
every  reason  to  expect  it  in  the  more  difficult  questions  of  social 
principle.  Meanwhile,  all  vague  notions  of  public  good,  degen- 
erating into  an  indistinct  philanthropy,  must  succumb  to  the  ener- 
getic forces  of  a  highly-stimulated  selfishness.  In  the  daily  course 
of  our  political  conflicts  we  see  accordingly  the  most  conscientious 
men  taxing  each  other  with  wickedness  and  folly  ;  and,  on  every 
serious  occasion,  the  most  opposite  doctrines  maintained  by  persons 
equally  worthy  of  confidence  :  and,  while  all  deep  and  steady  con- 
viction is  thus  rendered  impossible,  no  true  political  morality  can 
be  hoped  for  by  those  who  desire  it  most. 

This  public  demoralization  has,  it  must  be  admitted,  been  sensi- 
bly retarded,  in  our  time,  by  the  preponderance  of  that  revolution- 
ary doctrine  which  has  borne  the  imputation  of  causing  it;  for  the 
revolutionary  party,  progressive   in    character,  could   not   but   be 
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animated,  more  than  the  others,  by  sincere  convictions,  which,  in 
their  depth  and  activity,  must  tend  to  restrain,  and  even  annihilate, 
individual  selfishness.  This  was  especially  remarkable  during  the 
season  when  the  revolutionary  doctrine  was,  by  a  general  illusion, 
supposed  to  be  destined  to  reorganize  society.  Under  the  impulse 
of  this  persuasion,  the  strongest  social  devotedness  that  can  shed 
honor  upon  contemporary  history  was  manifested.  But  this  could 
be  only  for  a  time.  As  the  illusion  disappeared,  the  convictions 
which  arose  from  it  became  first  weakened,  and  then  mingled  with 
the  influences  of  the  stationary,  and  even  the  retrograde  polity  : 
and  though  they  are  still  of  a  higher  order  than  those  which  are 
inspired  by  the  other  doctrines,  and  especially  among  the  young, 
they  have  not  energy  to  resist  the  dissolving  action  of  the  revolu- 
tionary philosophy,  even  among  its  own  advocates  ;  so  that  this 
philosophy  now  contributes,  almost  as  much  as  its  two  antagonists, 
to  the  spread  of  political  demoralization. 

Private  morality  is,  happily,  much  less  dependent  on^  , 
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established  opinions.  Other  conditions  enter  into  this 
case  ;  and  in  the  commonest  questions,  natural  sentiment  is  far 
more  operative  than  in  public  relations.  Disorganizing  influences 
are  strongly  counteracted  by  the  continuous  amelioration  of  our 
manners,  through  a  more  equitable  intellectual  development,  by  a 
juster  sense  and  more  familiar  taste  for  the  various  fine  arts,  and 
by  the  gradual  improvement  of  social  condition  in  consequence  of 
steady  industrial  progress.  The  common  rules  of  domestic  and 
personal  morality  have  guarded  private  life  longer  than  political 
from  the  invasion  of  disorganizing  influences,  and  the  intrusion  of 
individual  analysis.  But  the  time  has  arrived  for  these  inevitable 
disturbances,  long  concealed,  to  manifest  their  dangerous  activity. 
So  long  ago  as  the  first  rise  of  the  revolutionary  state,  this  delete- 
rious influence  on  morality,  properly  so  called,  began  with  a  serious 
innovation  on  the  institution  of  Marriage,  which  would  have  been 
radically  changed,  by  the  permission  of  divorce  in  Protestant  coun- 
tries, if  public  decency  and  private  good  sense  had  not,  up  to  this 
time,  weakened  the  pernicious  effects  of  theologico-metaphysical 
extravagances.  Still,  private  morality  could  be  reached  only 
through  the  destruction  of  political  morals;  and  now,  that  barrier 
being  broken  through,  the  dissolving  action  threatens  domestic,  and 
even  personal  morality,  which  is  the  necessary  foundation  of  every 
other.  Whichever  way  we  look  at  it,  whether  as  to  the  relations 
of  the  sexes,  to  those  of  ages,  or  of  conditions,  it  is  clear  that  the 
elements  of  all  social  life  are  directly  compromised  by  a  corrosive 
discussion  which  is  not  directed  by  true  principles,  and  which 
brings  into  question,  without  the  possibility  of  solution,  even  the 
least  important  ideas  of  duty.  Even  the  Family,  which,  amidst  the 
fiercest  revolutionary  tumults,  had  been  on  the  whole  respected,  has 
been  assailed  in  our  day  in  its  very  foundations,  by  attack-  on  the 
hereditary  principle  and  on  marriage.  We  have  even  seen  the 
commonest   principle    of  personal  morality,   the  subjection   of  the 
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passions  to  reason,  denied  by  pretended  reformers  who,  in  defiance 
of  all  experience  and  such  positive  science  as  we  have,  have  pro- 
posed as  a  fundamental  dogma  of  their  regenerated  morality,  the 
systematic  dominion  of  the  passions,  which  they  have  striven,  not 
to  restrain,  bnt  to  excite  by  the  strongest  stimulants.  These  spec- 
ulations have  so  far  penetrated  social  life,'  that  any  one  is  now  at 
liberty  to  make  an  easy  merit  of  the  most  turbulent  passions  ;  so 
that,  if  such  license  could  last,  insatiable  stomachs  might  at  length 
get  to  pride  themselves  on  their  own  voracity.  It  is  in  vain  for  the 
retrograde  school  to  throw  the  blame  of  all  this  on  the  revolution- 
ary school.  The  censure  rests  upon  themselves,  inasmuch  as  they 
have  persisted  in  extolling,  as  the  only  intellectual  bases  of  social 
duty,  principles  which  have  betrayed  their  impotence  in  this  very 
case;  for,  il  theological  conceptions  are,  in  truth,  the  immutable 
bases  of  future  as  well  as  past  morality,  how  is  it  that  they  now  fail 
to  obviate  such  license?  What  are  we  to  think  of  the  attempt  to 
shore  up  by  laborious  artifices,  the  religious  principles  which  are 
proposed,  after  they  have  lost  their  strength,  as  the  only  supports 
of  moral  order?  No  supreme  function  can  be  assigned  to  convic- 
tions that  have  themselves  given  way  before  the  development  of 
human  reason,  which  is  not  likely  to  use  its  mature  power  to  recon- 
struct the  bonds  which  it  broke  through  in  the  efforts  of  its  youth. 
It  is  remarkable  that  the  license  I  have  spoken  of  has  been  proposed 
by  the  ardent  restorers  of  religious  theories,  in  their  exasperation 
against  all  positive  philosophy  ;  and  this  has,  for  some  time  past, 
been  the  case  with  Protestant,  no  less  than  Catholic  advocates. 
So  far  from  furnishing  bases  for  morality,  domestic  or  personal, 
religious  convictions  have  long  tended  to  its  injury,  both  by  hinder- 
ing its  erection  on  more  solid  foundations  among  those  who  are  free 
from  their  control,  and  by  being  insufficient  for  their  own  subjects, 
without  the  active  intervention  of  a  sacerdotal  authority;  that 
authority  meanwhile  perpetually  losing  its  hold  over  the  more 
advanced  populations,  and  being  more  and  more  absorbed  by  the 
care  of  its  own  preservation,  instead  of  venturing  upon  any  unpop- 
ular scheme  of  discipline.  Daily  experience  shows  that  the  ordi- 
nary morality  of  religious  men  is  not,  at  present,  in  spite  of  our 
intellectual  anarchy,  superior  to  that  of  the  average  of  those  who 
have  quitted  the  churches.  The  chief  practical  tendency  of  reli- 
gious conviction  is,  in  our  present  social  life,  to  inspire  an  instinctive 
and  insurmountable  hatred  against  all  who  have  emancipated  them- 
selves, without  any  useful  emulation  having  arisen  from  the  conflict. 
Thus  the  chief  assaults,  direct  and  indirect,  on  private  as  well  as 
public  moralit}r,  are  as  strictly  imputable  to  the  stationary,  and  yet 
more  to  the  retrograde,  than  to  the  revolutionary  philosophy,  which 
is  commonly  made  to  bear  all  the  blame.  It  is,  indeed,  but  too 
evident  that  the  three  doctrines  are  almost  equally  powerless  to 
restrain  the  development  of  individual  selfishness,  which  grows 
bolder,  from  day  to  day,  in  clamoring  for  the  license  of  the  least 
social  passions,  in  the  name  of  universal  intellectual  anarchy. 
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The  second  characteristic  of  our  condition  follows  polltlcalcorrup_ 
from  the  first.  It  is  the  systematic  corruption  which  tion- 
is  set  up  as  an  indispensable  instrument  of  government.  The  three 
doctrines  bear  their  share,  though  it  may  be  an  unequal  one,  in 
this  disgraceful  result,  because  all  exclude,  as  we  have  seen,  true 
political  convictions.  Amidst  the  absence  or  the  discredit,  of  gen- 
eral ideas,  which  have  now  no  power  to  command  genuine  acts, 
there  is  no  other  daily  resource  for  the  maintenance  of  even  a 
rough  and  precarious  order  than  an  appeal,  more  or  less  immediate, 
to  personal  interests.  Such  an  influence  is  scarcely  ever  needed 
with  men  of  deep  convictions.  Even  in  the  lower  order  of  charac- 
ters, human  nature  is  rarely  so  debased  as  to  allow  a  course  of 
political  conduct  in  opposition  to  any  strong  convictions;  and  such 
contrariety,  if  persevered  in,  would  soon  paralyze  the  faculties.  In 
the  scientific  class,  in  which  philosophical  convictions  are  at  present 
most  common  and  best  marked,  active  corruption  is  scarcely  prac- 
ticable, though  minds  are  there  much  of  the  same  quality  as  they 
are  elsewhere.  Thus,  exceptional  cases  apart,  the  rapid  spread  of 
a  corruption  which  avails  itself  of  the  half-convictions  that  are  prev- 
alent in  the  political  world  must  be  attributed  mainly  to  the  unde- 
cided and  fluctuating  state  in  which  social  ideas  are  kept  by  the 
intellectual  anarchy  of  our  time.  Not  only  does  this  disorder  of 
minds  permit  the  political  corruption  :  it  even  requires  it,  as  the 
only  means  of  obtaining  any  sort  of  practical  convergence,  such  as 
is  necessary  for  the  mere  preservation  of  the  social  state  in  its 
grossest  interests:  and  we  must  prepare  ourselves  for  the  continu- 
ous extension  of  the  evil,  as  long  as  intellectual  anarchy  goes  on 
destroying  all  strong  political  conviction.  Knlers  and  the  ruled 
are  alike  guilty  in  regard  to  this  vice:  the  rulers  by  their  disdain 
of  all  social  theory  ;  by  their  repression  of  mind,  and  by  their  appli- 
cation of  the  instrument  which  the}7  can  not  dispense  with  to  their 
own,  instead  of  the  general  interest;  and  the  ruled  by  their  accept- 
ance of  the  proffered  corruption,  and  by  their  intellectual  condition 
rendering  the  use  of  it  inevitable.  If  individuals  can  not  co-ope- 
rate on  any  other  ground  than  that  of  private  interest,  they  have 
no  right  to  complain  that  governments  take  the  same  ground  to 
procure  the  assistance  that  they  can  not  dispense  with,  during  a 
period  in  which  it  is  scarcely  possible  to  see  clearly  what  the  public 
good  really  consists  in.  All  that  can  be  said  for  such  a  state  of 
things  is  that  matters  would  be  worse  if  individual  eccentricities 
were  not  somewhat  restrained  by  personal  interest,  in  the  absence 
of  better  influences  ;  and  that  it  is  the  natural  result  of  the  situation 
to  which  it  applies,  and  therefore  certainly  destined  to  disappear 
whenever  society  shall  begin  to  admit  of  a  better  discipline.  Till 
then  we  must  expect  to  see  this  miserable  expedient  more  and  more 
resorted  to;  as  is  proved  by  the  constant  experience  of  all  peoples 
living  under  a  prolonged  constitutional  or  representative  régime* 
as  we  now  call  it,  always  compelled  to  organize  in  this  manner  a 
certain  material  discipline  in  the  midst  of  a  complete  intellectual, 
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and  therefore  moral  anarchy.  All  that  we  have  a  right  to  require 
is  that  governments)  instead  of  welcoming  this  disastrous  necessity, 
and  making  ad  eager  use  of  the  facilities  it  offers,  should  set  them- 
selves to  favor,  systematical ly,  by  all  the  means  at  their  command 
the  great  philosophical  elaboration  through  which  modern  society 
may  enter  upon  a  better  course. 

By  corruption,  I  do  not  mean  only  direct  venality,  nor  yet  the 
holding  of  honorary  distinctions  which  are  merely  nattering  to  the 
vanity.  The  scope  offered  to  various  kinds  of  ambition  is  a  more 
corrupting  influence.  In  some  countries  this  had  been  carried  so 
far,  in  the  form  of  creation  of  offices,  that  nations  are  farmed  by 
the  functionaries  of  their  governments.  The  danger  of  such  a 
course  is  obvious  enough  ;  for  the  number  of  aspirants,  where  offices 
are  wry  numerous,  must  always  largely  exceed  that  of  the  chosen  ; 
and  their  disappointment  must  awaken  passions  anything  but  favor- 
able to  the  establised  régime.  Moreover,  the  practice  must  spread 
the  more  it  is  resorted  to;  and  it  will  go  on  extending  till  the  time 
for  social  reorganization  has  arrived.  Sere,  again,  all  the  three 
schools  must  share  the  blame.  The  Revolutionary  school  supplied, 
as  we  have  seen,  the  dissolving  influence  which  rendered  the  system 
of  corruption  necessary.  The  Stationary  school  even  sets  it  up  as 
a  type,  declaring  the  equal  admission  of  all  the  public  functions 
to  be  the  final  destination  of  the  general  social  movement  ;  and  ag- 
gravating the  case  by  connecting  the  conditions  of  order  with  the 
mere  possession  of  fortune,  however  obtained.  As  for  the  Retrograde 
school,  with  all  its  pretensions  to  moral  purity,  it  employs  corrup- 
tion as  fatally  as  the  other  two,  under  the  special  form  which  it 
appropriates, — that  of  the  systematic  hypocrisy.  From  the  opening 
of  the  revolutionary  period,  in  the  sixteenth  century,  this  system 
of  hypocrisy  has  been  more  and  more  elaborated  in  practice,  per- 
mitting the  emancipation  of  all  minds  of  a  certain  bearing,  on  the 
tacit  condition  that  they  should  aid  in  protracting  the  submission 
of  the  masses.  This  was,  eminently,  the  policy  of  the  Jesuits. 
Tii us  has  the  retrograde  school  suffered  under  this  vice  as  early  as 
the  others;  and  it  can  not  but  resort  to  corruption  more  and  more, 
in  proportion  to  its  own  opposition  to  the  general  movement  of  the 
society  which  it  pretends  to  rule. 

This,  then,  is  our  state.  For  want  of  a  moral  authorit}7,  material 
order  requires  the  use  of  either  terror  or  corruption  ;  and  the  latter 
is  both  more  durable,  less  inconvenient,  and  more  accordant  with 
the  nature  of  modern  society  than  the  former.  But,  while  admit- 
ting the  inevitable  character  of  the  evil,  it  is  impossible  not  to 
lament,  bitterly  and  mournfully,  the  blindness  which  prevents  the 
social  powers  of  our  time  from  facilitating  to  the  utmost  the 
philosophical  evolution  by  which  alone  we  can  issue  into  a  better 
state.  It  seems  as  if  statesmen  of  all  parties  were  agreed  to  close 
this  sole  avenue  of  safety  by  visiting  with  stupid  reprobation  alt 
elaboration  of  social  theories.  This  again,  however,  is  only  another 
consequence  of  the  present  state  of  the  most  civilized  nations  ;  and, 
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as  a  consequence,  not   less  necessary  or  characteristic  than  those 
that  have  gone  before. 

The   third  symptom  of  our  social  situation    is    the 
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growing  preponderance  ot  material  and  immediate  con-  political  ques- 
siderations  m  regard  to  political  questions.  Inere  is 
something  more  concerned  here  than  the  ordinary  antagonism  be- 
tween theory  and  practice,  aggravated  by  the  weakness  of  attempts 
at  theory  in  an  infantile  period  of  social  science.  The  repugnance 
to  theory  is  further  attributable  to  the  historical  circumstances  that 
when,  three  centuries  ago,  the  spiritual  power  was  finally  annulled 
or  absorbed  by  the  temporal,  all  lofty  social  speculations  were  more 
and  more  devolved  upon  minds  which  were  always  pre-occu pied  by 
practical  affairs.  Thus  kings  and  their  peoples  concurred  in 
exalting  the  lower  order  of  considerations;  and  the  tendency 
belonged  to  all  the  three  schools  of  polity.  If  the  crowning  evil 
of  our  time  be  its  intellectual  anarchy,  it  is  clear  that  we  can  not 
too  strongly  lament  this  irrational  unanimity  of  the  political  world 
in  closing  the  path  of  progress  by  proscribing  speculative  researches. 
We  see  the  consequences  in  our  experience  of  the  past  Fatal  to  Prog. 
century.  In  seeking  social  reorganization,  men  have  ress- 
not  first  looked  to  the  doctrines  of  a  new  social  order,  and  then  to 
the  corresponding  manners;  but  have  gone  straight  to  the  con- 
struction of  institutions,  at  a  time  when  we  have  all  possible 
evidence  that  institutions  can  be  nothing  more  than  provisional, 
restricted  to  the  most  indispensable  objects,  and  having  no  other 
relation  to  the  future  than  such  facility  as- they  may  afford  to  the 
process  of  political  regeneration.  The  making  of  institutions  in 
our  day  consists  in  parcelling  out  the  old  political  powers,  minutely 
organizing  factitious  and  complex  antagonisms  among  them,  render- 
ing them  more  and  more  precarious  by  submitting  them  to  election 
for  terms;  but  in  no  way  changing  either  the  general  nature  of  the 
ancient  régime  or  the  spirit  which  worked  it.  For  want  of  all 
social  doctrine,  nothing  more  has  been  attempted  than  restraining 
the  powers  thus  preserved,  till  there  is  every  danger  of  their  being 
altogether  annulled,  while  rhe  principles  which  were  to  direct  their 
application  were  left  doubtful  and  obscure.  The  pompous  name  of 
a  Constitution  is  then  given  to  this  piece  of  work,  and  it  is  con- 
secrated to  the  eternal  admiration  of  posterity.  Though  the  aver- 
age duration  of  these  constitutions  has  been  at  most  ten  years,  each 
new  system,  set  up  on  the  very  ground  of  the  failure  of  the  last, 
has  claimed,  under  pains  and  penalties,  a  general  faith  in  its  abso- 
lute and  indefinite  triumph.  The  only  action  of  such  institutions 
is  in  preventing  all  social  reorganization  by  fixing  minds  on  puerile 
questions  of  political  forms,  and  by  interdicting  speculations  and 
philosophical  discussion  which  would  disclose  the  principles  of  re- 
organization. By  this  action,  the  character  of  the  disease  has 
been  concealed  as  much  as  possible,  and  any  gradual  and  specific 
cure  has  been  almost  impracticable.  It  is  strange  that  minds  should 
besoself-dj  eived  as  to  disclaim  all  speculative  prejudices  while 
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they  propose  the  most  absurd  of  all  political  Utopias, — the  con- 
struction of  a  system  of  government  which  rests  upon  no  true  social 
doctrine.  Such  an  absurdity  is  referrible  to  the  cloudy  prevalence 
of  the  metaphysical  philosoplnr,  which  perverts  and  confuses  men's 
notions  in  politics,  as  it  did  formerly,  during  its  short  triumph,  in 
all  other  orders  of  human  conceptions. 

It  is  not  onlv  as  an  impediment  to  progress  tltat  the 
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preponderance  or  material  conceptions  is  to  be  deplor- 
ed. It  is  dangerous  to  order.  When  all  political  evils  are  imputed 
to  institutions  instead  of  to  ideas  and  social  manners,  which  are 
now  the  real  Beat  of  the  mischief,  the  remedy  is  vainly  sought  in 
changes,  each  more  serious  than  the  last,  in  institutions  and  existing 
powers.  The  failure  of  the  last  change  is  forgotten  ;  and  hopes 
are  concentrated  on  the  next,  showing  how  ineffectual  are  the 
lessons  of  experience  when  the  results  are  not  elucidated  by  a 
rational  analysis.  Such  changes  must  occur,  in  our  progress  to  a 
better  state.  What  it  is  fair  to  require  in  regard  to  them  is  that 
they  should  be  recognized  as  provisional,  and  be  guided  by  some 
philosophical  consideration  of  the  social  question  at  large.  Another 
consequence  of  the  prevalent  preference  of  institutions  to  doctrines 
is,  besides  its  prematurity,  its  engendering  errors  of  the  most 
serious  kind,  and  of  a  permanent  character,  by  including  in  the 
domain  of  temporal  government  what  belongs  to  the  spiritual.  For 
heir  neglect  of  this  grand  distinction,  the  various  governments  of 
Europe  have  been  punished  by  becoming  responsible  for  all  the 
evils  of  society,  whencesoever  they  might  have  arisen.  The  illusion 
is  yet  more  injurious  to  society  itself  through  the  disturbances  and 
mortifications  which  it  induces.  An  illustration  of  the  case  is 
presented  by  the  discussions  and  attacks  which  have  so  often 
menaced  the  institution  of  Property.  It  is  impossible  to  deny  that, 
when  all  exaggerations  are  stripped  away,  an  unquestionable  amount 
of  evil  remains  in  connection  with  property,  which  ought  to  be 
taken  in  hand,  and  remedied,  as  far  as  our  modern  social  state 
permits.  But  it  is  equally  evident  that  the  remedy  must  arise  from 
opinions,  customs,  and  manners,  and  that  political  regulations  can 
have  no  radical  efficacy  ;  for  the  question  refers  us  to  public  prepos- 
sessions and  usages  which  must  habitually  direct,  for  the  interest 
of  society,  the  exercise  of  property,  in  whose  hands  soever  it  may 
be  lodged.  We  may  see  here  how  futile  and  how  blind,  and  also 
how  disturbing,  is  this  tendency  to  refer  everything  to  political  insti- 
tutions, instead  of  fixing  expectation  on  an  intellectual  and  moral 
reorganization. 

Thus  we  proceed,  securing  neither  order  nor  progress,  while  we 
consider  our  sufferings  to  be  of  a  physical,  whereas  they  are  really 
of  a  moral  nature.  Modifications  of  ancient  systems  have  been 
tried,  and  have  given  no  relief;  and  our  ideas  of  political  progress 
are  narrowing  down  to  that  of  a  substitution  of  persons, — the  most 
disgraceful  political  degradation  of  all,  because,  directed  by  no 
plan,  it  tends  to  subject  society  to  an  interminable  series  of  catas- 
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trophes.  The  material  order,  which  is  all  that  is  contemplated,  is 
confided  to  a  power  which  is  regarded  as  hostile,  and  perpetually 
enfeebled  by  a  systematic  antagonism.  The  restricted  view  of  each 
of  the  agents  of  such  a  mechanism  prevents  their  co-operation, 
except  under  the  immediate  alarm  of  material  anarchy,  when  they 
suspend  their  useless  controversies  till  the  storm  has  blown  over, 
when  they  go  on  as  before,  till  some  catastrophe  ensues,  taking 
everybody  by  surprise,  though  anyone  might  have  foreseen  it.  In 
this  discarding  of  social  speculation  for  the  sake  of  material  and 
immediate  considerations,  we  see  a  fresh  indication  that  intellectual 
anarchy  is  the  main  cause  of  our  social  maladies. 

A  fourth  characteristic  of  our  social  condition  is  a  incompetence  of 
natural  consequence  and  complement  of  the  preceding;  p°lilical leaders, 
the  incompetence  of  the  minds  which  occupy  the  chief  political  sta- 
tions, during  such  a  condition  of  affairs,  and  even  their  antipathy  to 
a  true  reorganization  :  so  that  a  final,  and  not  less  disastrous  illu- 
sion of  modern  society  is  that  the  solution  of  the  problem  may  be 
looked  for  from  those  who  can  do  nothing  but  hinder  it.  From 
what  we  have  already  seen,  we  must  be  aware  that  the  gradual 
demolition  of  all  social  maxims,  and,  at  the  same  time,  the  attenu- 
ation of  political  action,  must  tend  to  remove  elevated  minds  and 
superior  understandings  from  such  a  career,  and  to  deliver  over 
the  political  world  to  the  rule  of  charlatanism  and  mediocrity. 
The  absence  of  any  distinct  and  large  conception  of  a  social  future  is 
favorable  to  the  more  vulgar  forms  of  ambition  ;  and  presumptuous 
and  enterprising  mediocrity  has  never  before  had  so  fortunate  a 
chnnce.  While  social  principles  are  not  even  sought,  charlatanism 
will  always  attract  by  the  magnificence  of  its  promises  ;  and  its  tran- 
sient successes  will  dazzle  society,  while  in  a  suffering  condition,  and 
deprived  of  all  rational  hope.  Every  impulse  of  noble  ambition 
must  turn  the  best  men  away  from  a  field  of  action  where  there  is 
no  chance  of  scope  and  permanence,  such  as  are  requisite  to  the 
carrying  out  of  generous  schemes.  It  is,  as  M.  Guizot  has  well 
said,  a  social  period  when  men  will  feebly,  but  desire  immensely. 
It  is  a  state  of  half-conviction  and  half-will,  resulting  from  intellec- 
tual and  moral  anarchy,  offering  many  obstacles  to  the  solution  of 
our  difficulties.  It  is  important,  however,  not  to  exaggerate  those 
obstacles.  This  very  stare  of  half-conviction  and  half-will  tends 
to  facilitate  by  anticipation  the  prevalence  of  a  true  conception  of 
society  which,  once  produced,  will  have  no  active  resistance  to 
withstand,  because  it  will  repose  on  serious  convictions:  and  at 
present,  the  dispersion  of  social  interests  tends  to  preserve  the 
material  order  which  is  an  indispensable  condition  of  philosophical 
growth.  It  would  be  a  mere  satirical  exaggeration  to  describe 
existing  society  as  preferring  political  quackery  and  illusion  to  that 
wise  settlement  which  it  has  not  had  opportunity  to  obtain.  When 
the  choice  is  offered,  it  will  be  seen  whether  the  attraction  of  decep- 
tive promises,  and  the  power  of  former  habit,  will  prevent  our  age 
from  entering,  with  ardor  and  steadiness,  upon   a   better  course. 
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There  are  evident  symptoms  that  the  choice  will  be  a  wise  one, 
though  the  circumstances  of  the  time  operate  to  place  the  direction 
of  the  movement  in  hands  which  are  anything  but  fittest  for  the 
purpose.  This  inconvenience  dates  from  the  beginning  of  the  rev- 
olutionary period,  and  is  not  a  new,  but  an  aggravated  evil.  For 
three  centuries  past,  the  most  eminent  minds  have  been  chiefly 
engaged  with  science,  and  have  neglected  politics;  thus  differing 
widely  from  the  wisest  men  in  ancient  times,  and  even  in  the  Mid- 
dle Ages.  The  consequence  of  this  is  that  the  most,  difficult  and 
urgent  questions  have  been  committed  to  the  class  which  is  essen- 
tially one  under  two  names, — the  civilians  and  the  metaphysicians, 
or,  under  their  common  title,  the  lawyers  and  men  of  letters,  whose 
position  in  regard  to  statesmanship  is  naturally  a  subordinate  one. 
We  shall  see  hereafter  that,  from  its  origin  to  the  time  of  the  first 
French  Revolution,  the  system  of  metaphysical  polity  was  expressed 
and  directed  by  the  universities  on  the  one  hand,  and  the  great 
judiciary  corporations  on  the  other:  the  first  constituting  a  sort 
of  spiritual,  and  the  other  the  temporal  power.  This  state  of 
things  is  still  traceable  in  most  countries  of  the  continent;  while 
in  France,  for  above  half  a  century,  the  arrangement  lias  degen 
crated  into  such  an  abuse  that  the  judges  are  superseded  by  the 
bar,  and  the  doctors  (as  they  used  to  be  called)  by  mere  men  of 
letters;  so  that  now,  any  man  who  can  hold  a  pen  majT  aspire  to 
the  spiritual  regulation  of  society,  through  the  press  or  from  the 
professional  chair,  unconditionally,  and  whatever  may  be  his  quali- 
fications. When  the  time  comes  for  the  constitution  of  an  organic 
condition,  the  reign  of  sophists  and  declaimers  will  have  come  to  an 
end  :  but  there  will  be  the  impediment  to  surmount  of  their  having 
been  provisionally  in  possession  of  public  confidence. 

The  survey  that  we  have  made  must  convince  us  only  too  well 
of  the  anarchical  state  of  existing  soeiet}',  under  its  destitution  of 
guiding  and  governing  ideas,  and  amid  its  conflict  of  opinions  and 
passions,  which  there  is  no  power  in  any  of  the  three  schools  to 
cure  or  moderate.  As  preliminary  considerations,  these  facts  are 
deeply  disheartening  ;  and  we  can  not  wonder  that  some  generous 
and  able  but  ill-prepared  minds  should  have  sunk  into  a  kind  of 
philosophical  despair  about  the  future  of  society,  which  appears 
to  them  doomed  to  fall  under  a  gloomy  despotism  or  into  mere  anar- 
chy, or  to  oscillate  between  the  two.  I  trust  that  the  study  we  are 
about  to  enter  upon  will  give  rise  to  a  consoling  conviction  that  the 
movement  of  regeneration  is  going  on,  though  quietly  in  comparison 
with  the  apparent  decomposition,  and  that  the  most  advanced  of 
the  human  race  are  at  the  threshold  of  a  social  order  worthy  of 
their  nature  and  their  needs.  I  shall  conclude  this  introduction  by 
showing  what  must  necessarily  be  the  intellectual  character  of  the 
salutary  philosophy  which  is  to  lead  us  into  this  better  future  :  and 
its  dogmatic  exposition  will  follow  in  the  next  chapters. 
Advent  of  the       The  preliminary  survev  which  I  have  -just  concluded 
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ophy.  led  us  necessarily  into  the  domain  of  politics.     We 
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must  now  return  from  this  excursion,  and  take  our  stand  again 
at  the  point  of  view  of  this  whole  Work,  and  contemplate  the 
condition  and  prospects  of  society  from  the  ground  of  positive 
philosophy.  Every  other  ground  has  been  found  untenable.  The 
theological  and  metaphysical  philosophies  have  failed  to  secure 
permanent  social  welfare,  while  the  positive  philosophy  has  uni- 
formly succeeded,  and  conspicuously  for  three  centuries  past,  in 
reorganizing,  to  the  unanimous  satisfaction  of  the  intellectual  world, 
all  the  anterior  orders  of  human  conceptions,  which  had  been  till  then 
in  the  same  chaotic  state  that  we  now  deplore,  in  regard  to  social 
science.  Contemporary  opinion  regarded  the  state  of  each  of  those 
sciences  as  hopeless  till  the  positive  philosophy  brought  them  out 
of  it.  There  is  no  reason  why  it  should  fail  in  the  latest  applica- 
tion, after  having  succeeded  in  all  the  earlier.  Advancing  from  the 
less  complex  categories  of  ideas  to  the  more  complex  and  final  one, 
and  comparing  with  this  experience  the  picture  just  given  of  our 
present  social  condition,  we  can  not  but  see  that  the  political 
analysis  and  the  scientific  concur  in  demonstrating  that  the  posi- 
tive philosophy,  carried  on  to  its  completion,  is  the  only  possible 
agent  in  the  reorganization  of  modern  society.  I  wish  to  establish 
this  principle  first,  and  in  this  place,  apart  from  all  considerations 
about  my  way  of  proving  my  point  ;  so  that,  if  my  attempt  should 
be  hereafter  condemned,  no  unfavorable  inference  may  be  drawn  in 
regard  to  a  method  which  alone  can  save  society,  and  that  public 
reason  should  have  nothing  to  do  but  to  require  from  happier  suc- 
cessors more  effectual  endeavors  in  the  same  direction.  In  all 
cases,  and  especially  in  this,  the  method  is  of  even  more  importance 
than  the  doctrine:  and  it  is  for  this  reason  that  I  think  it  right, 
before  closing  my  long  introduction,  to  offer,  in  a  brief  form,  some 
last  prefatory  considerations. 

This  is  not  the  place  in  which  to  enter  upon  any  comparison 
between  the  positive  political  philosophy  and  the  other  social  theo- 
ries which  have  been  tried  ;  but,  while  still  deferring  the  scientific 
appreciation  of  the  positive  method,  and  before  quitting  the  po- 
litical ground  on  which  I  have,  for  the  occasion,  taken  m}7  stand,  I 
must  point  out  in  a  direct  and  general  way,  the  relation  of  the 
positive  philosophy  to  the  two  great  necessities  of  our  age. 

The   ascendancy    of    a    positive    social    doctrine    is  Lo        cohe 
secured   by  its   perfect  logical  coherence  in  its  entire  rence  of  the 
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application — a  characteristic  property  which  enables  us 
at  once  to  connect  the  political  with  the  scientific  point  of  view. 
The  positive  polity  will  embrace  at  once  all  the  essential  aspects 
of  the  present  state  of  civilization,  and  will  dissolve  the  deplorable 
opposition  that  now  exists  between  the  two  orders  of  social  needs, 
the  common  satisfaction  of  which  will  henceforth  depend  on  the 
same  principle.  It  will  impart  a  homogeneous  and  rational  char- 
acter to  the  desultory  politics  of  our  day,  and  it  will  by  the  same 
act  connect  this  co-ordinated  present  with  the  whole  past,  so  as  to 
establish  a  general  harmony  in  the  entire  system  of  social  ideas,  by 
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exhibiting  the  fundamental  uniformity  of  the  collective  life  of 
humanity  ;  for  this  conception  can  not,  by  its  nature,  be  applied  to 
the  actual  social  state  till  it  has  undergone  the  test  of  explaining, 
from  the  same  point  of  view,  the  continuous  series  of  the  chief  for- 
mer transformations  of  society.  It  is  important  to  note  this  differ- 
ence between  the  positive  principle  and  that  of  the  two  other 
schools.  The  critical  school  treats  all  times  prior  to  the  revolu- 
tionary period  with  a  blind  reprobation.  The  retrograde  school 
equally  fails  in  uniting  the  present  with  the  past,  and  uniformly 
disparages  the  position  of  modern  society  during  the  last  three  cen- 
turies. It  is  the  exclusive  property  of  the  positive  principle  to 
recognize  the  fundamental  law  of  continuous  human  development, 
representing  the  existing  evolution  as  the  necessary  result  of  the 
gradual  series  of  former  transformations,  by  simply  extending  to 
social  phenomena  the  spirit  which  governs  the  treatment  of  all  other 
natural  phenomena.  This  coherence  and  homogeneousness  of  the 
positive  principle  is  further  shown  by  its  operation  in  not  only  com- 
.  prehending  all  the  various  social  ideas  in  one  whole,  but  in  connect- 
ing the  system  with  the  whole  of  natural  philosophy,  and  consti- 
tuting thus  the  aggregate  of  human  knowledge  as  a  complete 
scientific  hierarchy.  We  shall  see  hereafter  how  this  is  accom- 
plished, and  I  mention  it  now  to  show  how  the  positive  philosophy, 
finding  thus  a  general  fulcrum  in  all  minds,  can  not  but  spread  to  a 
universal  extension.  In  the  present  chaotic  state  of  our  political 
ideas,  we  can  scarcely  imagine  what  must  be  the  irresistible  energy 
of  a  philosophical  movement,  in  which  the  entire  renovation  of 
social  science  will  be  directed  by  the  same  spirit  which  is  unani- 
mously recognized  as  effectual  in  all  other  departments  of  human 
knowledge.  Meantime,  it  finds  some  points  of  contact  in  the  most 
wilful  minds,  whence  it  may  proceed  to  work  a  regeneration  of 
views.  It  speaks  to  every  class  of  society,  and  to  every  political 
party,  the  language  best  adapted  to  produce  conviction,  while  main- 
taining the  invincible  originality  of  its  fundamental  character.  It 
alone,  embracing  in  its  survey  the  whole  of  the  social  question,  can 
render  exact  justice  to  the  conflicting  schools,  by  estimating  their 
past  and  present  services.  It  alone  can  exhibit  to  each  party  its 
highest  destination,  prescribing  order  in  the  name  of  progress,  and 
progress  in  the  name  of  order,  so  that  each,  instead  of  annulling, 
may  strengthen  the  other.  Bringing  no  stains  from  the  past,  this 
new  polity  is  subject  to  no  imputation  of  retrograde  tyranny,  or 
of  revolutionary  anarchy.  The  only  charge  that  can  be  brought 
against  it  is  that  of  novelty  ;  and  the  answer  is  furnished  by  the 
evident  insufficiency  of  all  existing  theories,  and  by  the  fact  that 
for  two  centuries  past  its  success  has  been  uniform  and  complete, 
wherever  it  has  been  applied. 

its  effect  on  or-      As  to  its  operation  upon  Order,  it  is  plain  that  true 

\    /  der-  science  has  no  other  aim  than  the  establishment  of  in- 

\  tellectual  order,   which   is   the  basis   of   every  other.      Disorder 

dreads  the  scientific  spirit  even  more  than  the  theological,  and,  in 


s/ 


ITS   EFFECT   ON   ORDER.  433 

the  field  of  politics,  minds  which  rebelled  against  metaphysical 
hypotheses  and  theological  fictions  submit  without  difficulty  to  the 
discipline  of  the  positive  method.  We  even  see  that  while  the 
mind  of  our  day  is'  accused  of  tending  toward  absolute  skepticism, 
it  eagerly  welcomes  the  least  appearance  of  positive  demonstration, 
however  premature  and  imperfect.  The  eagerness  would  be  full  as 
great  if  the  idea  were  once  formed  that  social  science  might  also 
be  conducted  by  the  positive  spirit.  The  conception  of  invariable 
natural  laws,  the  foundation  of  every  idea  of  order,  in  all  the  de- 
partments, would  have  the  same  philosophical  efficacy  here  as  else- 
where, as  soon  as  it  was  sufficiently  generalized  to  be  applied  to 
social  phenomena,  thenceforth  referred,  like  all  other  phenomena, 
to  such  laws.  It  is  only  by  the  positive  polity  that  the  revolution- 
ary spirit  can  be  restrained,  because  by  it  alone  can  the  influence 
of  the  critical  doctrine  be  justly  estimated  and  circumscribed.  No 
longer  roused  to  resistance,  as  by  the  retrograde  school,  and  see- 
ing its  work  done  better  than  by  itself,  it  will  merge  in  a  doctrine 
which  leaves  it  nothing  to  do  or  to  desire.  Under  the  rule  of  the 
positive  spirit,  again,  all  the  difficult  and  delicate  questions  which 
now  keep  up  a  perpetual  irritation  in  the  bosom  of  society,  and 
which  can  never  be  settled  while  mere  political  solutions  are  pro- 
posed, will  be  scientifically  estimated,  to  the  great  furtherance  of 
social  peace.  By  admitting  at  once  that  the  institutions  of  moder* 
societies  must  necessarily  be  merely  provisional,  the  positive  spiri 
will  abate  unreasonable  expectations  from  them,  and  concentrate 
effort  upon  a  fundamental  renovation  of  social  ideas,  and  conse- 
quently of  public  morals.  Instead  of  indifference  being  caused  by 
this  carrying  forward  of  political  aims,  there  will  be  a  new  source 
of  interest  in  so  modifying  modern  institutions  as  to  make  them  con- 
tributory to  the  inevitable  intellectual  and  moral  evolution.  At  the 
same  time,  it  will  be  teaching  society  that,  in  the  present  state  of  , 
their  ideas,  no  political  change  can  be  of  supreme  importance,  while 
the  perturbation  attending  change  is  supremely  mischievous,  in  the 
way  both  of  immediate  hinderance  and  of  diverting  attention  from 
the  true  need  and  procedure.  And  again,  order  will  profit  by  the 
recognition  of  the  relative  spirit  of  the  positive  philosophy,  which 
discredits  the  absolute  spirit  of  the  theological  and  metaphysi- 
cal schools.  It  can  not  but  dissipate  the  illusion  by  which  those 
schools  are  for  ever  striving  to  set  up,  in  all  stages  of  civili- 
zation, their  respective  types  of  immutable  government;  as  when, 
for  instance,  they  propose  to  civilize  Tahiti  by  a  wholesale  importa- 
tion of  Protestantism  and  a  Parliamentary  system.  Again,  the 
positive  spirit  tends  to  consolidate  order,  by  the  rational  devel- 
opment of  a  wise  resignation  to  incurable  political  evils.  Negative 
as  is  the  character  of  this  virtue,  it  affords  an  aid  under  the  pain* 
of  the  human  lot  which  can  not  be  dispensed  with,  and  which  has 
no  place  under  the  metaphysical  polity,  which  regards  political  ac- 
tion as  indefinite.  Religious,  and  especially  Christian  resignation 
is,  in  plain  truth,  only  a  prudent  temporizing,  which  enjoins  the  eiw 
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durance  of  present  suffering  in  view  of  an  ultimate  ineffable  felicity. 
A  true  resignation — that  is,  a  permanent  disposition  to  endure, 

\  steadily,  and  without  hope  of  compensation,  all  inevitable  evils,  can 
proceed  only  from  a  deep  sense  of  the  connection  of  all  kinds  of 
natural  phenomena  with  invariable  laws.  If  there  are  (as  I  doubt 
not  there  are)  political  evils  which,  like  some  personal  sufferings, 
can  not  be  remedied  by  science,  science  at  least  proves  to  us  that 
they  are  incurable,  so  as  to  calm  our  restlessness  under  pain  by  the 
conviction  that  it  is  by  natural  laws  that  they  are  rendered  insur- 
mountable. Human  nature  suffers  in  its  relations  with  the  astro- 
nome al  world,  and  the  physical,  chemical,  and  biological,  as  well 
as  tb?  political.  How  is  it  that  we  turbulently  resist  in  the  last 
case,  while,  in  the  others,  we  are  calm  and  resigned,  under  pain  as 
signal  and  as  repugnant  to  our  nature  ?  Surely  it  is  because  the 
posi'ivc  philosophy  has  as  yet  developed  our  sense  of  the  natural 
laws  only  in  regard  to  the  simpler  phenomena;  and  when  the  same 
seme  shall  have  been  awakened  witli  regard  to  the  more  complex 
phenomena  of  social  life,  it  will  fortify  us  with  a  similar  resigna- 
tion, general  or  special,  provisional  or  indefinite,  in  the  case  of 
poetical  suffering.  An  habitual  conviction  of  this  kind  can  not  but 
caduce  to  public  tranquillity,  by  obviating  vain  efforts  for  redress, 
v'iile  it  equally  excludes  the  apathy  which  belongs  to  the  passive 

\ character  of  religious  resignation,  by  requiring  submission  to  noth- 
i  ag  but  necessity,  and  encouraging  the  noblest  exercise  of  human 
activity,  wherever  the  analysis  of  the  occasion  opens  any  prospect 
whatever  of  genuine  remedy.  Finally,  the  positive  philosophy  be- 
friends public  order  by  bringing  back  men's  understandings  to  a 
normal  state  through  the  influence  of  its  method  alone,  before  it  has 
had  time  to  establish  any  social  theory.  It  dissipates  disorder  at 
oace  by  imposing  a  series  of  indisputable  scientific  conditions  on 
the  study  of  political  questions.  By  including  social  science  in  the 
scientific  hierarchy,  the  positive  spirit  admits  to  success  in  this 
study  only  well-prepared  and  disciplined  minds,  so  trained  in  the 
preceding  departments  of  knowledge  as  to  be  fit  for  the  complex 
problems  of  the  last.  The  long  and  difficult  preliminary  elaboration 
must  disgust  and  deter  vulgar  and  ill-prepared  minds,  and  subdue 
the  most  rebellious.  This  consideration,  if  there  were  no  other, 
would  prove  the  eminently  organic  tendency  of  the  new  political 
philosophy. 

irs  effect  on  I  nave  dwelt  on  this  influence  of  the  Positive  philos- 

Progivss.  ophy,  in  favor  of  Order,  because  it  is  that  which  is,  as 

yet,  least  recognised,  while  the  retrograde  and  stationary  schools 
continue  to  found  their  claims  upon  that  very  point.  There  is  less 
mistake  about  its  favorable  influence  on  Progress.  In  all  its  appli- 
cations, the  positive  spirit  is  directly  progressive  ;  its  express  office 
being  to  increase  our  knowledge,  and  perfect  the  connection  of  its 
parts.  Even  the  illustrations  of  progression  are,  at  the  present 
day,  derived  from  the  positive  sciences.  Whatever  rational  idea 
of  social  progress  (that  is,  of  continuous  development,  with  a  steady 
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tendency  toward  a  determinate  end)  anywhere  exists,  should,  as  we 
shall  hereafter  see,  be  attributed  to  the  unperceived  influence  of  the 
positive  philosophy,  in  disengaging  this  great  notion  from  its  pres- 
ent vague  and  fluctuating  state  by  clearly  assigning  the  aim  and  the 
general  course  of  progress.  Though  Christianity  certainly  bore  a 
part  in  originating  the  sentiment  of  social  progress  by  proclaiming 
the  superiority  of  the  new  law  to  the  old,  it  is  evident  that  the 
theological  polity,  proceeding  upon  an  immutable  type,  which  was 
realized  only  in  the  past,  must  have  become  radically  incompatible 
with  ideas  of  continuous  progression,  and  manifests,  on  the  con- 
trary,a  thoroughly  retrograde  character.  The  metaphysical  polity, 
in  its  dogmatic  aspect,  has  the  same  incompatibility,  though  the 
feeble  connection  of  its  doctrines  renders  it  more  accessible  to  the 
spirit  of  our  time.  Indeed,  it  was  only  after  the  decline  of  that 
school  had  begun,  that  ideas  of  progress  took  any  general  posses- 
sion of  the  public  mind.  Thus  the  progressive,  as  well  as  the 
organic  instinct,  is  to  be  developed  by  the  positive  philosophy  alone. 
The  only  idea  of  progress  which  is  really  proper  to  the  revolu- 
tionary philosophy,  is  that  of  the  continuous  extension  of  liberty  ; 
that  is,  in  positive  terms,  the  gradual  expansion  of  human  powers. 
Now,  even  in  the  restricted  and  negative  sense  in  which  this  is 
true — that  of  the  perpetual  diminution  of  obstacles — the  positive 
philosophy  is  incontestably  superior  ;  for  true  liberty  is  nothing  else 
than  a  rational  submission  to  the  preponderance  of  the  laws  of 
nature,  in  release  from  all  arbitrary  personal  dictation.  Decisions 
of  sovereign  assemblies  have  been  called  laws  by  the  metaphysical 
polity,  and  have  been  fictitiously  regarded  as  a  manifestation  of 
popular  will.  But  no  such  homage  paid  to  constitutional  entities 
can  disguise  the  arbitrary  tendency  which  marks  all  the  philoso- 
phies but  the  positive.  The  arbitrary  can  never  be  excluded  while 
political  phenomena  are  referred  to  Will,  divine  or  human,  instead 
of  being  connected  with  invariable  natural  laws  ;  and  liberty  will 
remain  illusory  and  precarious,  notwithstanding  all  constitutional 
artifices,  and  whatever  be  the  will  to  which  we  pay  our  daily  obe- 
dience. By  substituting  the  empire  of  genuine  convictions  for  that 
of  arbitrary  will,  the  positive  philosophy  will  put  an  end  to  the  \ 
absolute  liberty  of  the  revolutionary  school — the  license  of  running 
from  one  extravagance  to  another — and,  by  establishing  social  prin- 
cipal^ will  meet  the  need  at  once  of  order  and  of  progress.  The 
special  office  of  the  revolutionary  philosophy,  that  of  extinguishing 
all  but  the  historical  existence  of  the  ancient  political  system,  is 
virtually  committed  to  the  positive  principle  ;  and,  in  fact,  the 
power  exercised  by  the  critical  doctrine  in  this  direction  has  been 
owing  to  its  serving  the  purpose  of  a  provisional  organ  to  the  posi- 
tive philosophy.  In  other  sciences,  the  critical  action,  however 
energetic,  is  only  a  collateral  consequence  of  its  organic  develop 
ment  ;  and  the  organic  development  which  is  fatal  to  the  old  tlieo- 
logica*  system,  involves  in  the  same  condemnation  the  metaphysical 
spirit,  which  is  even  the  less  logical  of  the  two.     The  most  serious 
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difficulty  of  contemporary  politics  is  the  condition  of  the  lower 
classes;  and  in  this  case  the  positive  philosophy  affords  practical 
amelioration  most  favorable  to  progress.  The  revolutionary  polity 
opened  only  an  insurrectionary  issue  to  this  difficulty,  and  merely 
shifted  without  solving  the  question.  The  question  is  not  settled 
by  opening  a  way  to  popular  ambition,  the  gratification  of  which 
must  be  confined  to  a  few  (probably  deserters  from  their  class), 
and  can  do  nothing  to  soothe  the  murmurs  of  the  multitude.  The 
general  lot  is  even  aggravated  by  the  excitement  of  unreasonable 
hopes,  and  by  the  elevation  of  a  few  by  the  chances  of  the  political 
game.  As  it  is  the  inevitable  lot  of  the  majority  of  men  to  live  on 
the  more  or  less  precarious  fruits  of  daily  labor,  the  great  social 
problem  is  to  ameliorate  the  condition  of  this  majority,  without 
destroying  its  classification,  and  disturbing  the  general  economy: 
and  this  is  the  function  of  the  positive  polity,  regarded  as  regu- 
lating the  final  classification  of  modern  society.  We  shall  have 
occasion  to  see  hereafter  that  (he  mental  reorganization,  by  habitu- 
ally interposing  a  common  moral  authority  between  the  working 
classes  and  the  leaders  of  society,  will  offer  the  only  regular  basis 
of  a  pacific  and  equitable  reconciliation  of  their  chief  conflicts, 
nearly  abandoned  in  the  present  day  to  the  savage  discipline  of  a 
purely  material  antagonism. 

In  this  brief  sketch  of  the  prominent  characteristics  of  the  posi- 
tive polity,  we  have  seen  that,  notwithstanding  its  severe  estimate  of 
the  different  existing  parties,  it  commands  access  to  the  spirit  of 
each  by  proving  itself  adapted  to  fulfil  the  aims  which  each  has 
pursued  too  exclusively.  It  can  also  turn  to  the  profit  of  its  grad- 
ual ascendency  all  the  important  incidents  of  existing  society  which 
it  could  not  intercept.  Whether  in  its  hour  of  exultation,  the  one 
school  manifests  its  insufficiency  ;  or  whether,  in  the  despair  of 
failure,  the  other  shows  a  disposition  to  welcome  new  means  of 
political  action  ;  or  whether,  again,  a  kind  of  universal  torpor 
exhibits  in  its  nakedness  the  aggregate  of  social  needs,  the  new 
philosophy  can  always  lay  hold  of  a  certain  general  issue  to  intro- 
duce, by  a  daily  application,  its  fundamental  instruction.  In  doing 
this,  however,  we  must,  it  seems  to  me,  lay  aside  all  hope  of  a  real 
conversion  of  the  retrograde  school.  Setting  aside  some  happy 
individual  anomalies,  such  as  always  exist,  and  may  become  more 
frequent,  it  remains  indisputable  that  there  is  such  an  antipathy  in 
regard  to  social  questions,  between  the  theological  and  the  positive 
philosophies,  that  the  one  can  never  estimate  the  other,  and  must 
disappear  before  it,  without  being  able  to  undergo  any  radical 
modification  of  its  present  form.  It  is,  in  fact,  not  Order  that  the 
ancient  régime  aims  at,  but  only  its  own  preconception  of  a  unique 
order,  connected  with  its  habits  of  mind  and  special  interests,  out- 
side of  which  everything  appears  disorderly,  and  therefore  indif- 
ferent. In  the  midst  of  its  pretended  devotion  to  general  order, 
the  retrograde  school  has  often  betrayed  its  tendency  to  care  for 
the  means  more  than  the  end.     It  is  through  the  stationary  school, 
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tfhose  love  of  order  is  at  least  more  impartial,  if  not  more  dish  te- 
"ested,  that  the  positive  polity  must  obtain  the  access  which  it 
could  not  hope  for  from  the  retrograde  school.     The  metaphysical 
fictions  of  the  parliamentary  or  constitutional  philosophy  may  have 
diverted  the  mind  of  the  stationary  school  from  the  true  issue  ;  but 
they  have  not  attained  such  an  ascendency  among  the  nations  of 
the  European  continent  as  to  render  them  deaf  to  the  rational  voice 
of  the  new  philosophy,  when  it  appeals  to  a  school  so  openly  dis- 
posed as  is  the  stationary  party  to  establish  permanent  order,  on 
whatever  principles,  in  modern  society.     Some  useful  action  ma) 
therefore  be  hoped  for  through  this  medium.     Nevertheless,  I  avow 
.  that  it  is  on  the  revolutionary  school  alone  that,  in  my  opinion,  we 
can  expect  that  the  positive  polity  can  exercise  a  predominant 
influence,  because  this  school  is  the  only  one  that  is  always  open  to 
new  action  on  behalf  of  progress.     All  its  indispensable  provisional 
doctrines  will  be  absorbed  by  the  new  philosophy,  while  all  its 
anarchical  tendencies  will  be  extinguished.     There  will  be  more 
explosions  of  revolutionary  doctrine,  as  long  as  there  are  any  re- 
mains of  the  retrograde  system  ;  for  the  natural  course  of  events 
does  not  wait  for  our  slow  philosophical  preparation .^     Whether  in 
virtue  of  our  intellectual  condition,  or  of  faults  committed  by  exist- 
ing governments,  such  outbreaks  will  occur  ;  and  perhaps  they  may 
be  necessary  to  the  uprooting  of  all  hope  of  reconstructing  socinl 
order  on  the  old  basis  ;  but  the  positive  philosophy  will  have  fore- 
seen such  conflicts,  and  will  take  no  part  in  them,  further  than 
to  make  use  of  the  instruction  that  they  afford.     It  will  not  inter 
fere  with  the  last  operations  of  the  revolutionary  preponderance — 
knowing  that  they  are  the  last.     Nor  will  it  paralyse  so  important 
a  general  disposition  as  that  which  constitutes  the  critical  spirit, 
properly  so  called.     By  subordinating  it  for  ever  to  the  organic 
spirit,  it  will  open  to  it  broad  political  aims  ;  it  will  afford  it  em- 
ployment in  destroying  all  metaphysical  and  theological  interfe- 
rence, using  for  this  end  the  satirical  faculties  which   produced 
nothing  in  the  last  century,  but  which  may  be  of  a  secondary  value 
in  influencing  the  development  of  the  political  character  that  will 
be  finally  assigned  to  each  school.     On  the  whole,  we  may  hope 
that  the  positive  philosophy  will  find  grounds  of  support  among  the 
most  advanced  sections  of  the  revolutionary  school  ;  and,  whatever 
may  be  the  hopes  of  that  school  from  different  political  parties,  it 
will  be  unable  to  dispense  with  the  scientific  superiority  of  the  posi- 
tive doctrine,  which  is  the  certain  cause  and  guarantee  of  its  gradual 
ascendency. 

It  might  have  been  hoped  that  the  renovation  we  are 
anticipating  would  have  been  largely  aided  by  the  sci-  e^S«  of  the  id- 
entifie class  of  society,  as  that  which  must  be  most  fa-  entlfic  cW 
miliar  with  positive  science.  But  it  is  not  so.  At  present,  the 
anarchical  tendencies  of  that  class  appear  to  be  as  strong  as  any. 
The  indifference  of  scientific  men  to  the  most  interesting  and  most 
urgent  of  all  classes  of  problems  may   be   partly  accounted   for  by 
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their  deep  intellectual  disgust  at  the  irrational  character  of  the 
social  doctrines  of  their  day  ;  but  there  are  other  reasons,  even  less 
honorable  than  this.  They  are  themselves  defective  in  scientific 
discipline.  They  abhor  generalities,  and  have  a  systematic  predi- 
lection for  specialities.  Under  the  idea  of  an  organization  of  labor, 
they  restrict  their  several  pursuits  within  the  narrowest  bounds, 
without  providing  for  the  investigation  of  general  relations  ;  and 
thus,  science  becomes  a  pastime,  grounded  on  no  adequate  prepara- 
tion. It  is  not  wonderful  then  that  they  have  no  interest  in  the 
entire  generality  which  is  the  indispensable  attribute  of  any  phi- 
losophy that  aspires  to  the  moral  government  of  mankind.  Daily 
experience  shows  that,  when  learned  bodies  are  brought  into  junc- 
tion, for  any  political  purpose,  with  sensible  men  who  know  nothing 
of  science,  but  are  accustomed  to  general  views,  the  superiority 
rests  with  the  latter,  even  in  regard  to  matters  which  particularly 
concern  the  scientific  class.  As  long  as  this  is  the  ease,  the  sci- 
entific class  decrees  its  own  political  subordination.  Their  soeial 
sentiment  is  on  a  par  with  their  ideas  ;  and  their  egotism  is  aggra- 
vated by  their  devotion  to  specialities,  when  it  ought  to  be  subdued 
by  a  mastery  of  positive  science  ;  and  would  be  so,  if  they  could 
admit  its  genei  J  ideas.  This  is  no  fault  of  individuals  among 
them.  It  is  imputable  to  the  defective  scientific  education  of  our 
time;  and  all  that  men  of  science  are  censurable  for  is  their 
dogmatic  denial  of  the  need  of  a  better.  We  must,  however, 
abandon  all  hope  of  their  co-operation  in  extending  the  positive 
method  to  the  study  of  social  phenomena.  If  we  may  anticipate 
anything  in  that  direction,  it  must  be  from  a  rising  generation  for 
whom  a  more  adequate  training  must  be  provided,  and  who  will  bo 
led  by  a  really  scientific  education  beyond  the  special  and  isolated 
studies  to  which  they  now  conceive  themselves  to  be  destined,  and 
which  constitute  at  present  their  only  idea  of  scientific  pursuit. 

I  have  now  presented  a  view  of  the  chief  points  of 
support  which  the  present  state  of  the  social  world 
affords  to  the  renovating  influence  of  the  new  political  philosophy. 
This  introduction  may  appear  long  ;  but  it  will  abridge  my  future 
labor  by  furnishing  my  readers  with  a  kind  of  rational  programme 
of  the  conditions  of  the  subject.  Yet  more,  it  indicates  clearly 
what  is  apt  to  escape  the  notice  of  minds  habituated  to  the  superfi- 
cial and  irrational  treatment  of  social  questions, — the  complete 
political  efficacy  of  the  positive  philosophy.  The  high  practical 
utility  of  the  theory  I  am  about  to  offer  can  not  be  questioned  by  the 
haughtiest  politician  when  it  has  once  been  demonstrated  that  the 
deepest  want  of  modern  society  is,  in  its  nature,  eminently  theoreti- 
cal, and  that,  consequently,  an  intellectual,  and  then  a  moral  re- 
organization must  precede  and  direct  the  political. — This  mutual 
relation  being  established,  with  a  care  proportionate  to  its  impor- 
tance, we  must  now  return, — not  again  to  quit  it, — to  the  strictly 
scientific  point  of  view  of  this  work,  and  pursue  the  study  of  the 
phenomena  of  social  physics  in  a  disposition  of  mind  as  purely 
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«pei /illative  as  that  in  which  we  surveyed  the  other  fundamental 
sciences,  with  no  other  intellectual  ambition  than  to  discover  the 
natural  laws  of  a  final  order  of  phenomena,  remarkable  in  the  ex- 
treme, and  never  before  examined  in  this  way. 

Before  proceeding,  however,  to  this  direct  examination,  I  pro- 
pose to  consider,  briefly,  the  principal  philosophical  attempts  to 
constitute  social  science  ;  as  a  general  estimate  of  this  kind  will 
tend  to  illustrate  the  nature  and  spirit  of  this  last  great  department 
of  positive  philosophy. 


CHAPTER  II. 


PRINCIPAL  PHILOSOPHICAL  ATTEMPTS  TO    CONSTITUTE   A  SOCIAL 

SYSTEM. 

We  have  seen  that  the  complex  and  special  nature  History  of  so 
of  social  phenomena  is  the  chief  reason  why  the  study  cm  Sconce, 
has  remain  imperfect  to  the  last  ;  it  being  impossible  to  analyze 
them  till  the  simpler  departments  of  science  were  understood,  and 
till  the  great  discovery  of  cerebral  physiology  had  opened  a  rational 
access  to  their  examination.  To  this  main  consideration  we  must 
now  add  another,  which  explains  more  specially  why  it  has  never 
till  now  been  possible  to  establish  social  science  on  a  positive  basis. 
This  consideration  is,  that  we  have  not  till  now  been  in  possession 
of  a  range  of  facts  wide  enough  to  disclose  the  natural  laws  of  so- 
cial phenomena. 

The  first  rise  of  speculative  doctrine  has  always,  in  all  sciences, 
taken  place  from  the  theological  method,  as  I  have  shown.  In  the 
case  of  the  anterior  sciences,  this  did  not  preclude  the  formation 
of  a  positive  theory,  when  once  there  had  been  a  sufficient  perpetuity 
of  phenomena.  The  materials  were  ready  before  there  were  ob- 
servers qualified  to  make  a  scientific  use  of  them.  But,  even  if 
ol  (servers  had  been  ready,  the  phenomena  of  social  life  were  not 
ample  and  various  enough  in  early  days  to  admit 'of  their  philo- 
sophical analysis.  Many  and  profound  modifications  of  the  primitive 
civilization  were  necessary  to  afford  a  sufficient  basis  for  experi- 
ment. We  shall  see  hereafter  how  indispensable  was  the  operation 
of  the  theological  philosophy  in  directing  the  earliest  progress  of 
the  human  mind  and  of  society.  Our  present  business  is  to  notice 
the  obstacles  which  it  presented  to  the  formation  of  a  true  social 
science.  It  was  not,  in  fact,  till  modern  political  revolutions,  and 
especially  the  French,  had  proved  the  insufficiency  of  the  old  politi- 
cal system  for  the  social  needs  of  the  age  thai  the  greal  idea  of 
Progress  could  acquire  sufficient  firmness,  distinctness  and  general- 
ity, to   serve   a  scientific  purpose.      The  direction   of   the     orial 
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movement  was  not  determined  :  and  social  speculation  was  embar 
massed  by  fanciful  notions  of  oscillating  or  circular  movements,  such 
as  even  now  cause  hesitation  in  able  but  ill-prepared  minds  as  to 
the  real  nature  of  human  progression.  Till  it  is  known  in  what  this 
progression  consists,  the  fact  itself  may  be  disputed:  since,  from 
such  a  point  of  view,  humanity  may  appear  to  be  doomed  to  aa, 
arbitrary  succession  of  identical  phases,  without  ever  experiencing 
a  new  transformation,  gradually  directed  toward  an  end  determined 
by  the  whole  constitution  of  human  nature. 

Thus  all  idea  of  Bocial  progress  was  interdicted  to  the  philos- 
ophers of  antiquity,  for  want  of  materials  of  political  observation. 
The  most  eminent  and  sagacious  of  them  were  subject  to  the  com- 
mon tendency  to  suppose  the  contemporary  state  of  things  inferior 
to  that  of  former  times.  This  supposition  was  the  more  natural 
and  Legitimate  because  the  philosophical  works  which  contained 
this  view  coincided,  as   to  date,  with   the  decline  of  the  Greek  and 

> Roman  régime.  This  decline,  which,  in  relation  to  the  whole  of 
human  history,  was  in  fact  progress,  could  not  appear  so  to  the 
ancients,  who  did  not  anticipate  what  was  to  come.  1  have  before 
intimated  that  the  first  dawning  Bense  of  human  progression  was  in- 
spired by  Christianity,  which,  by  proclaiming  the  superiority  of  the 
law  of  .Jesus  to  that  of  Moses,  gave  form  to  the  idea  of  a  more 
perfect  state  replacing  a  less  perfect,  which  had  been  necessary  as 
a  preparation.  Though  Catholicism'  was.  in  this,  simply  the  organ 
of  expression  of  human  reason,  the  service  it  thus  rendered  entitles 
it  not  the  less,  as  all  true  philosophers  will  agree,  to  our  eternal 
gratitude.  But,  apart  from  the  mischief  of  the  mysticism  and 
vague  obscurity  which  belong  to  all  applications  of  the  theological 
method,  such  a  beginning  could  not  possibly  suggest  any  scientific 
view  of  social  progression:  for  any  such  progression  was  barred 
at  once  by  the  claim  of  Christianity  to  be  the  ultimate  stage  at 
which  the  human  mind  must  stop.  The  social  efficacy  of  the  theo- 
logical philosophy  is  now  exhausted,  and  it  has  become  therefore 
retrograde,  as  we  have  seen  ;  but  the  condition  of  continuity  is  an 
indispensable  element  in  the  conception  of  progress  ;  an  idea  which 
rould  have  no  power  to  guide  social  speculation  if  it  represented 
progress  as  limited  by  its  nature  to  a  determinate  condition,  attained 
long  ago. 

It  is  thus  evident  that  the  conception  of  progress  belongs  exclu- 
sively  to  the  positive  philosophy.  This  philosophy  alone  can 
indicate  the  final  term  which  human  nature  will  be  for  ever  ap- 
proaching and  never  attaining  ;  and  it  alone  can  prescribe  the 
general  course  of  this  gradual  development.  Accordingly,  the 
only  rational  ideas  of  continuous  advance  are  of  modern  origin,, 

*  Tin's  great  idea  belongs  essentially  to  Catholicism,  from  which  Protestantism  derived 
it  in  an  imperfect  and  corrupt  manner, — not  only  by  recurring  irrationally  to  the  period: 
of  the  primitive  Church,  but  also  by  offering  for  popular  guidance  the  most  barbarous 
and  dangerous  part  of  the  Scriptures — that  which  relates  to  Hebrew  antiquity.  Moham 
meclaniani  pursued  the  sam°  practice,  and  thus  instituted  a  mere  imitation  of  Judaic 
tmrfcarism,  without  introducing  any  real  amelioration. 
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and  relate  especially  to  the  expansion  of  the  positive  sciences  which 
gave  birth  to  them.     It  may  even  be  worth  observing  that  the  first 
satisfactory  view  of  general  progression  was  proposed  by  a  philos- 
opher whose  genius  was  essentially  mathematical  ;  and  therefore 
conversant   with  the  simplest  form  of  the  scientific  spirit.     What- 
ever may  be  the  value  of  this  observation,  it  is  certain  that  Pascal 
was  animated  by  a  sense  of  the  progress  of  the  sciences  when  he 
uttered  the  immortal  aphorism  :   "  The  entire  succession  of  men, 
through  the  whole  course  of  ages,  must  be  regarded  as  one  man, 
always  living  and  incessantly  learning."    Whatever  may  have  been 
the  actual  effect  of  this  first  ray  of  light,  it  must  be  admitted  that 
the  idea  of  continuous  progress  had  no  scientific  consistency,  or 
public  regard,  till  after  the  memorable  controversy,  at  the  begin- 
ning of  the  last  century,  about  a  general  comparison  of  the  an- 
cients and  moderns.     In  my  view,  that  solemn  discussion  consti- 
tutes a  ripe  event  in  the  history  of  the  human  mind,  which  thus, 
for  the  first  time,  declared  that  it  had  made  an  irreversible  advance» 
It  is  needless  to  point  out  that  the  leaders  of  this  great  philosophi- 
cal movement  derived  all  the  force  of  their  arguments  from  the 
scientific  spirit  :  but  it  is  remarkable  that  their  most  illustrious 
adversaries  committed   the   inconsistency  of  declaring  that  they 
preferred  the  philosophy  of  Descartes  to  that  which  preceded  it. — 
From  this  scientific  origin  the  conception  spread  more  and  more  in 
a  political  direction,  till,  at  length,  the  French  revolution  manifested 
the  tendency  of  humanity  toward  a  political  system,  indeterminate 
enough,  but  radically  different  from  the  old  system.     This  was  the 
negative  view  of  social  progress  ;  ineffectual  in  itself,  but  necessary 
as  a  preparation  for  the  advent  of  the  positive  philosophy,  when  it 
should  have  made  its  induction  from  social  phenomena,  and  ascer- 
tained their  laws. 

Having  thus  seen  how  impossible  was  the  formation  of  social 
science  in  ancient  times,  we  are  in  a  condition  to  appreciate  the 
attempts  which  were  here  and  there  prematurely  made.  The  fore- 
going analysis  shows  that  the  political  conditions  of  the  subject  are, 
generally,  precisely  coincident  with  the  scientific,  so  as  to  retard 
by  their  competition  the  possibility  of  establishing  social  science  on 
a  positive  basis.  This  obstacle  has  existed  even  up  to  our  own 
generation,  who  can  only  make  a  mere  beginning  in  seeking  in  the 
past  a  basis  for  social  science,  in  virtue  of  their  experience  of  a 
revolutionary  period,  and  of,  their  opening  perception  of  the  posi- 
tive principle,  as  they  see  it  established  in  the  other  departments 
of  human  knowledge,  including  that  of  intellectual  and  moral  phe- 
nomena. It  would  bo  waste  of  time,  and  a  departure  from  my 
object,  to  analyze  fully  the  attempts  of  ancient  philosophers  to  form 
a  political  science  which  was  thus  clearly  impracticable  in  their 
day  ;  and  I  shall  therefore  merely  point  out  the  essential  vice  of 
each  speculation,  thereby  justifying  the  judgment  that  we  have  just 
passed  by  anticipation,  and  disclosing  the  true  nature  of  an  enter- 
prise which  remains  to  be  begun. 
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Aristotl. 


The  name  of  Aristotle  first  presents  itself,  his  mem 
1  Pontic*  orable  "  Politics"  being  one  of  the  finest  productions 

of  antiquity,  and  furnishing  the  general  type  of  most  of  the  works 
on  that  subject  that  have  followed.  This  treatise  could  not  possi- 
bly disclose  any  sense  of  the  progressive  tendencies  of  humanity, 
nor  the  slightest  glimpse  of  the  natural  laws  of  civilization  ;  and  it 
«ras  necessarily  occupied  by  metaphysical  discussions  of  the  prin- 
ciple and  form  of  government:  but  it  is  truly  marvellous  that  any 
mind  should  have  produced  a  work  so  advanced,  and  even  nearer 
to  a  positive  view  than  his  other  works,  at  a  time  when  political 
observation  was  restricted  to  a  uniform  and  preliminary  social  state, 
and  when  the  nascent  positive  spirit  lived  feebly  in  geometry  alone. 
The  analysis  by  which  he  refuted  the  dangerous  fancies  of  Plato  and 
his  imitators  about  community  of  property  evidences  a  rectitude, 
a  sagacity,  and  a  Btrength,  which,  in  their  application  to  such  sub- 
jects, have  been  rarely  equalled,  and  never  surpassed.  Thus  much 
I  have  said,  in  the  way  of  homage  to  the  first  manifestation  of 
human  genius  on  the  grea(  subject  of  government,  notwithstanding 
the  evident  influence  that  it  has  exercised  upon  philosophical  medi- 
tation, from  its  own  day  to  this. 

The  works  which  succeeded  need  not  detain  us.  They  were 
merely  an  accumulation  of  fresh  materials,  classified  by  the  type 
thai  Aristotle  had  furnished.  The  next  period  worth  notice  is  that 
in  which  the  preponderance  of  the  positive  spirit  in  the  study  of 
phenomena  caused  the  first  clear  comprehension  of  the  meaning  of 
general  laws,  and  in  which  the  idea  of  human  progress  began  tc 
assume  some  consistency  ;  and,  to  find  these  two  conditions  in  con 
currence,  we  can  hardly  go  further  hack  than  the  middle  of  the  last 
century.  The  first  and  most  important  series  of  works 
which  then  presents  itself  is  that  of  Montesquieu,  first, 
in  his  treatise  on  the  "  Greatness  and  Decline  of  the  Romans,"  and 
afterward  in  his  "  Spirit  Of  Laws."  The  great  strength  of  this 
memorable  work  appears  to  me  to  lie  in  its  tendency  to  regard 
political  phenomena  as  subject  to  invariable  laws,  like  all  othei 
phenomena.  This  is  manifested  at  the  very  outset,  in  the  prelimi- 
nary chapter,  in  which,  for  the  first  time  in  the  history  of  the  human 
mind,  the  general  idea  of  law  is  directly  defined,  in  relation  to  all, 
even  to  political  subjects,  in  the  same  sense  in  which  it  is  applied 
in  the  simplest  positive  investigations.  The  progress  of  science 
which  had  been  effected  by  the  labors  of  Descartes,  Galileo,  and 
Kepler,  a  century  before,  had  rendered  the  most  advanced  minds 
familiar  with  an  incomplete  notion  of  progress.  Montesquieu's 
■conception  was  a  generalization  of  this  incomplete  notion:  and, 
instead  of  denying  originality  to  so  eminent  a  service,  we  may  well 
be  amazed  that  such  a  conception  should  be  offered,  before  the 
positive  method  had  extended  beyond  the  simplest  natural  phe- 
nomena,— being  scarcely  admitted  into  the  department  of  chemistry, 
and  not  yet  heard  of  in  the  study  of  living  bodies.  And,  in  the 
other  view,  a  man  must  have  been  in  advance  of  his  time,  who  could 
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conceive  of  natural  laws  as  the  basis  of  social  speculation  and 
action,  while  all  other  able  men  were  talking  about  the  absolute 
and  indefinite  power  of  legislators,  when  armed  with  due  authority, 
to  modify  at  will  the  social  state.  The  very  qualities,  how  over, 
which  give  its  pre-eminence  to  Montesquieu's  work  prove  to  us  the 
impossibility  of  success  in  an  enterprise  so  premature  in  regard  to 
its  proposed  object,  the  very  conditions  of  which  were  still  imprac- 
ticable. The  project  of  the  work  is  not  fulfilled  in  its  course  ;  and, 
admirable  as  are  some  of  its  details,  it  falls  back,  like  all  others, 
upon  the  primitive  type  offered  by  Aristotle's  treatise.  We  find  no 
reference  of  social  phenomena  to  the  laws  whose  existence  was 
announced  at  the  outset  ;  nor  any  scientific  selection  and  connec- 
tion of  facts.  The  general  nature  of  his  practical  conclusions 
seems  to  show  how  far  the  execution  of  his  work  was  from  corre- 
sponding with  his  original  intention  ;  for  his  desultory  review  of 
the  whole  mass  of  social  subjects  ends  in  his  setting  up,  as  a  uni- 
versal political  type,  the  English  parliamentary  system,  the  insuf- 
ficiency of  which,  for  the  satisfaction  of  modern  social  requirements, 
was  not,  it  is  true,  so  conspicuous  in  his  day  as  it  is  now,  but  still 
discernible  enough,  as  we  shall  have  occasion  to  see.  It  was  hon- 
orable to  Montesquieu's  philosophical  character,  that  he  steered 
wide  of  the  metaphysical  Utopias  which  lay  in  his  way,  and  resorted 
rather  to  the  narrow  anchorage  at  which  he  rested  ;  but  such  a 
resort,  so  narrow  and  so  barren,  proves  that  he  had  wandered  away 
from  the  course  announced  by  himself.  The  only  part  of  the  book 
which  bears  any  true  marks  of  sustained  pôsitivity  is  that  in  which 
the  social  influence  of  permanent  local  causes — of  that  which; 
political  language,  we  may  call  climate — is  considered.  This  view, 
evidently  derived  from  Hippocrates,  manifests  a  tendency  to  attach 
observed  phenomena  to  forces  able  to  produce  them,  as  in  natural 
philosophy  ;  but  the  aim  has  failed.  The  true  political  influence 
of  climate  is  misconceived,  and  usually  much  exaggerated,  through 
the  common  error  of  analyzing  a  mere  modification  before  the  main 
action  is  fully  understood  ;  which  is  much  like  trying  to  determine 
planetary  perturbations  before  ascertaining  the  chief  gravitations. 
This  error  was  inevitable  under  Montesquieu's  necessary  ignorance 
of  the  great  social  laws,  while  he  was  bent  upon  introducing  the 
positive  spirit  into  the  domain  of  politics.  He  naturally  betook 
himself  to  the  only  class  of  social  speculations  which  seemed  fit  for 
his  purpose.  Pardonable  or  unavoidable  as  was  his  failure,  it  is  a 
new  evidence  of  the  vast  gap  which  lies  open  at  the  outset  of  the 
science.  Montesquieu  did  not  even  perceive,  any  more  than  others, 
the  fact  which  should  regulate  the  whole  political  theory  of  climate  ; 
— that  local  physical  causes,  very  powerful  in  the  early  days  of 
civilization,  lose  their  force  in  proportion  as  human  development 
admits  of  their  being  neutralized:  a  view  which  would  certainly 
have  occurred  to  Montesquieu  if  he  had  possessed  himself  of  the 
fundamental  notion  of  human  progression  before  he  treated  of  tho 
political  theory  of  climate.     Thus,  this  great  philosopher  proposed 
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a  grand  enterprise  which  was  premature  in  two  senses,  and  in 
which  he  could  not  but  fail, — first,  by  bringing  social  phenomena 
under  the  operation  of  the  positive  spirit  before  it  had  been  intro- 
duced into  the  system  of  biological  science  ;  and  again,  in  proposing 
social  reorganization  during  a  period  marked  out  for  revolutionary 
action.  This  explains  why  a  mind  so  eminent  should  have  exer- 
cised, through  its  very  advancement,  an  immediate  influence  very 
inferior  to  that  of  a  mere  sophist,  like  Rousseau,  whose  intellectual 
state,  much  better  adapted  to  the  disposition  of  his  contemporaries, 
allowed  him  to  constitute  himself,  with  so  remarkable  a  success, 
the  natural  organ  of  the  revolutionary  movement  of  the  time.  It 
is  by  our  posterity  that  Montesquieu  will  be  duly  estimated,  when 
the  extension  of  the  positive  philosophy  to  social  speculations  will 
disclose  the  high  value  of  the  precocious  attempts  which,  though 
doomed  to  failure,  yield  the  light  by  which  the  general  question 
must  be  laid  down. 

After  Montesquieu,  the  next  great  addition  to  Sociol- 
ogy (which  is  the  term  1  may  be  allowed  to  invent  to 
designate  Social  Physics)  was  made  by  Condorcet,  proceeding  on 
the  views  suggested  by  his  illustrious  friend  Turgot.  Turgot's  sug- 
gestions with  regard  to  the  theory  of  the  perfectability  of  human 
nature  were  doubtless  the  basis  of  Condorcet's  speculation  exhibited 
in  his  Historical  Sketch  of  the  Progress  of  the  Human  Mind,  in 
which  the  scientific  conception  of  the  social  progression  of  the  race 
was,  for  the  first  time,  clearly  and  directly  proposed,  with  a  distinct 
assertion  of  its  primary  importance.  The  strength  of  the  work  lies 
in  its  introduction,  in  which  Condorcet  exhibits  his  general  idea, 
and  proposes  his  philosophical  project  of  studying  the  radical  con- 
nection of  the  various  social  states  of  mankind.  These  few  immor- 
tal pages  leave  really  nothing  to  be  desired  in  regard  to  the  posi- 
tion of  the  sociological  question  at  large,  wiiich  will,  in  my  opinion, 
rest,  through  all  future  time,  on  this  admirable  statement.  The 
execution  is  far  from  corresponding  with  the  greatness  of  the 
project  ;  but  no  failure  in  the  carrying  out  can  impair  the  value  of 
the  design.  The  success  and  the  failure  may  both  be  easily 
accounted  for  by  a  consideration  of  the  scientific  and  political 
knowledge  of  the  time.  The  expansion  of  the  natural  sciences,  and 
especially  of  chemistry,  during  the  second  half  of  the  last  century, 
had  thoroughly  established  in  the  best  minds  of  the  period  the  idea 
of  positive  laws  ;  and  the  study  of  living  bodies,  in  the  departments 
of  anatomy  and  taxonomy,  if  not  of  physiology,  began  to  assume  a 
truly  scientific  character.  Condorcet's  mind  was  rationally  pre- 
pared by  mathematical  study,  under  the  direction  of  D'Alembert  : 
by  his  philosophical  position  in  society,  he  had  all  the  advantage 
of  the  expansion  of  physico-chemical  science  then  taking  place  ; 
and  of  the  labors  of  Haller,  Jussieu,  Linnaeus,  Buffon,  and  Vicq- 
d'Azir  in  the  principal  departments  of  biological  knowledge  ;  and 
it  was  natural  that  he  should  conceive  the  enterprise  of  carrying 
into  the  speculative  study  of  social  phenomena  the  same  positive 
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method  which,  from  the  time  of  Descartes,  had  been  regenerating 
the  entire  system  of  human  knowledge.  With  equal  advantages, 
and  his  higher  order  of  genius,  Montesquieu  would,  no  doubt,  have 
achieved  higher  results  than  he  has  left  us.  Still,  even  Condorcet's 
project  was  premature,  though  less  so  than  that  of  Montesquieu  ; 
for  a  great  deficiency  remained  in  the  imperfect  state  of  biological 
knowledge,  and  especially  in  the  exclusion  of  intellectual  and  moral 
phenomena  from  treatment  by  the  positive  method:  and  the  unfor- 
tunate Condorcet  did  not  live  to  see  them  assume  their  proper 
place.  In  their  absence,  he  lost  himself  in  wanderings  after  an  in- 
definite perfectibility,  and  chimerical  and  absurd  anticipations. 
Such  aberrations,  affecting  such  men,  are  a  lesson  to  us  as  to  the 
impossibility  of  unaided  reason  overleaping  the  intervals  which  \> 
have  not  been  steadily  explored  in  the  gradual  advance  of  the  hu- 
man mind.  As  to  the  political  circumstances  of  the  time — the  idea 
of  social  progression  was  certainly  more  distinct  and  more  firm  in 
Condorcet's  than  in  Montesquieu's  time  :  for  the  tendency  of  Soci- 
ety to  relinquish  the  ancient  social  system  was  becoming  evident, 
though  the  new  system  which  was  to  succeed  it  was  but  vaguely 
suspected,  even  where  it  was  not  wholly  misconceived.  The  evil 
influence  of  the  revolutionary  doctrine  is  singularly  exhibited  in 
Condorcet's  work,  in  the  form  of  an  inconsistency  which  must  strike 
every  reader.  The  human  race  is  there  represented  as  having 
attained  a  vast  degree  of  perfection  at  the  close  of  the  eighteenth 
century,  while  the  author  attributes  an  entirely  retrogressive  influ- 
ence to  almost  every  doctrine,  institution,  arid  preponderant  power 
throughout  the  whole  past.  Whereas,  the  total  progress  accom- 
plished can  be  nothing  else  than  the  result  of  the  various  kinds  of 
partial  progress  realized  since  the  beginning  of  civilization,  in  vir- 
tue of  the  gradual  onward  course  of  human  nature.  Such  a  state 
of  things  as  Condorcet  describes  would  be  nothing  else  than  a  per- 
petual miracle  ;  and  it  is  not  to  him,  therefore,  that  we  can  look  for 
any  disclosure  of  the  laws  of  human  development,  any  appreciation 
of  the  transitory  nature  of  the  revolutionary  philosophy,  or  any 
general  conception  of  the  future  of  society.  Here  again  we  recog- 
nise the  philosophical  superiority  of  Montesquieu,  who,  not  having 
Condorcet's  opportunities  of  estimating  the  revolutionary  spirit,  had 
been  able  to  free  his  mind  from  those  critical  prejudices  in  regard 
to  the  past  which  formed  the  views  of  all  around  him,  and  had  in- 
jured his  own  earlier  speculations.  This  brief  survey  of  the  labors 
of  these  great  men  shows  us  that  the  basis  of  true  social  science  can 
be  fixed  only  after  the  revolutionary  spirit  has  begun  to  decline  ; 
and  thus  the  political,  as  well  as  the  scientific  indications  of  the 
subject  point  to  our  own  time  as  that  in  which  such  a  science  is  to 
be  founded.  Condorcet  gave  us  a  clear  exposition  of  the  nature  of 
the  enterprise  ;  but  the  whole  accomplishment  yet  remains  to  be 
achieved. 

These  two  attempts  are  really  all  that  have  been  made  in  the    - 
right  road  to  social  science  ;   for  they  are  the  only  speculations 
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which  have  been  based  on  the  aggregate  of  historical  facts.  I  shall 
have  occasion,  further  on,  to  notice  some  attempts  which  are  not 
worthy  to  rank  with  these,  and  which  merely  testify  to  the  existing 
need  of  social  science  by  showing  how  various  are  the  directions  in 
which  it  is  sought.  On  one  subject,  however,  I  shall  here  make  a 
few  observations,  in  order  to  illustrate  further  the  aim  and  spirit  of 
my  own  efforts  to  constitute  a  basis  for  social  science.  That  subject 
is  the  nature  and  object  of  what  is  called  Political  Economy. 
Political  econo-  ^  e  can  not  impute  to  political  economists  any  design 
",v  to  establish  social  science  ;  for  it  is  the  express  asser- 

tion of  the  most  classical  among  them  that  their  subject  is  wholly 
distinct  from,  and  independent  of  general  political  science.  Yet, 
sincere  as  they  doubtless  are  in  their  dogma  of  isolation,  they  are 
no  less  sincerely  persuaded  that  they  have  applied  the  positive 
spirit  to  economical  science  ;  and  they  perpetually  set  forth  their 
method  as  the  type  by  which  all  social  theories  will  be  finally  regen- 
erated. As  this  pretension  has  obtained  credit  enough  to  procure 
the  establishment  of  several  professorships  for  this  species  of  in- 
struction, I  find  myself  obliged  to  explain  why  it  is  that  I  can  not, 
as  would  be  very  desirable,  propose  to  carry  on  my  enterprise  from 
the  point  reached  by  these  philosophers,  but  must  begin  from  the 
beginning.  My  criticism  on  political  economy  in  this  place  is 
merely  for  the  purpose  of  showing  that  it  is  not  the  philosophical 
creation  that  we  want  ;  and  I  must  refer  to  my  exposition  as  a 
whole  any  objectors  to  my  summary  estimate  of  political  economy. 
It  is  unfavorable  to  the  philosophical  pretensions  of  the  econo- 
mists that,  being  almost  invariably  lawyers  or  literary  men,  they 
have  had  no  opportunity  of  discipline  in  that  spirit  of  positive 
rationality  which  they  suppose  they  have  introduced  into  their 
researches.  Precluded  by  their  education  from  any  idea  of  scien- 
tific observation  of  even  the  smallest  phenomena,  from  any  notion 
of  natural  laws,  from  all  perception  of  what  demonstration  is,  they 
must  obviously  be  incapable  of  applying,  impromptu,  a  method  in 
which  they  have  had  no  practice  to  the  most  difficult  of  all  analyses. 
The  only  philosophical  preparation  that  they  can  show  is  a  set  of 
vague  precepts  of  general  logic,  susceptible  of  no  real  use  ;  and 
thus,  their  conceptions  present  a  purely  metaphysical  character. 
There  is  one  great  exceptional  case  which  I  must  at  once  exempt 
from  this  criticism — that  of  the  illustrious  philosopher,  Adam 
Smith,  who  made  no  pretension  to  found  a  new  special  science,  but 
merely  proposed  (what  he  admirably  achieved)  to  illustrate  some 
leading  points  of  social  philosophy  by  luminous  analyses  relating  to 
the  division  of  employments,  the  function  of  money,  the  general 
action  of  banks,  etc.,  and  other  chief  portions  of  the  industrial  de- 
velopments of  the  human  race.  Though  involved,  like  all  his  con- 
temporaries, in  the  metaphysical  philosophy,  a  mind  of  such  quality 
as  his  could  not,  however  distinguished  in  the  metaphysical  school, 
be  blinded  by  its  illusions,  because  his  preparatory  studies  had 
impressed  him  with  a  sense  of  what  constitutes  a  true  scientific 
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method,  as  is  clearly  proved  by  the  valuable  sketches  of  the  philo- 
sophical history  of  the  sciences,  and  of  astronomy  in  particular, 
which  are  published  among  his  posthumous  works.  The  economists 
have  no  right  to  claim  Adam  Smith  as  their  authority  while  the 
whole  dogmatic  part  of  their  science  presents  a  merely  metaphysical 
character,  dressed  up  with  special  forms  and  a  list  of  scientific 
terms,  taken  bodily  from  former  philosophical  expositions, — as,  for 
instance,  from  the  theologico-metaphysical  writings  of  Spinoza. 
The  contemporary  history  of  this  so-called  science  confirms  this 
judgment  of  its  nature.  The  most  certain  signs  of  conceptions 
being  scientific  are  continuousness  and  fertility  :  and  when  existing 
works,  instead  of  being  the  result  and  development  of  those  that 
have  gone  before,  have  a  character  as  personal  as  that  of  their 
authors,  and  bring  the  most  fundamental  ideas  into  question  ;  and 
when,  again,  the  dogmatic  constitution  provides  for  no  real  and 
sustained  progress,  but  only  for  a  barren  reproduction  of  old  con- 
troversies, it  is  clear  that  we  are  dealing  with  no  positive  doctrine 
whatever,  but  merely  with  theological  or  metaphysical  dissertations. 
And  this  is  the  spectacle  which  political  economy  has  presented  for 
half  a  century  past.  If  our  economists  were  really  the  scientific 
successors  of  Adam  Smith,  they  would  show  us  where  they  had 
carried  on  and  completed  their  master's  doctrine,  and  what  new 
discoveries  they  had  added  to  his  primitive  surveys  ;  but  looking 
with  an  impartial  eye  upon  their  disputes  on  the  most  elementary 
ideas  of  value,  utility,  production,  etc.,  we  might  imagine  ourselves 
present  at  the  strangest  conferences  of  the  scholiasts  of  the  Middle 
Ages  about  the  attributes  of  their  metaphysical  entities  ;  which 
indeed  economical  conceptions  resemble  more  and  more,  in  propor- 
tion as  they  are  dogmatized  and  refined  upon.  The  result  in  both 
cases  is,  but  too  often,  the  perversion  of  the  valuable  indications 
of  popular  good  sense,  which  become  confused,  inapplicable,  and 
productive  only  of  idle  disputes  about  words.  All  intelligent  men, 
for  instance,  understand  what  is  meant  by  the  terms  product  and 
producer  ;  but,  from  the  time  that  economical  metaphysics  under- 
took to  define  them,  the  idea  of  production  has  become  through 
vicious  generalizations,  so  indeterminate,  that  conscientious  and 
clear  writers  are  obliged  to  use  circuitous  explanations  to  avoid  the 
use  of  terms  which  have  become  obscure  and  equivocal.  Such 
abuse  is  analogous  to  that  which  metaphysics  has  introduced  into 
the  study  of  the  human  understanding,  with  regard,  for  instance,  to 
the  general  ideas  of  analysis  and  synthesis  and  the  like.  The 
avowal  of  the  economists  that  their  science  is  isolated  from  that  of 
'  ">cial  philosophy  in  general,  is  itself  a  sufficient  confirmation  of  my 
judgment  ;  for  it  is  a  universal  fact  in  social,  as  in  biological  sci- 
ence, that  all  the  various  general  aspects  of  the  subject  are  scien- 
tifically one,  and  rationally  inseparable,  so  that  they  can  not  be 
illustrated  but  by  each  other.  Thus,  the  economical  or  industrial 
analysis  of  society  can  not  be  effected  in  the  positive  method,  apart 
from  its  intellectual,  moral,  and  political  analysis,  past  and  present. 
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And  thus  does  the  boasted  isolation  of  political  economy  testify  to 
its  being  grounded  on  a  metaphysical  basis. 

This  is  the  dogmatic  aspect  of  the  science.     But  it  would  be 
unjust  to  forget  that,  looking  at  this  doctrine  historically,  and  more 
with  a  political  than  a  scientific  view,  it  constitutes  a  final  essential 
part  of  the  system  of  critical  philosophy,  which  has  exercised  an 
indispensable,  though  transitory  influence  during  the  revolutionary 
period.     Political  Economy  has  borne  an  honorable  share  in  this 
vast  intellectual  conflict,  by  thoroughly  discrediting  the  industrial 
polity  of  the  Middle  Ages,  which  became  more  and  more  injurious, 
in  its  descent  to  our  time,  to  the  industry  which  it  had  once  pro- 
tected.    Such  is  the  credit  due  to  Political  Economy.     Its  worst 
practical  fault  is  that,  like  the  other  portions  of  the  metaphysical 
philosophy,  it  systemizes  anarchy  ;  and  the  danger  is  only  aggra- 
vated by  its  use  of  modern  scientific  forms.     It  has  not  been  satis- 
fied with  criticising,  in  much  too  absolute  a  way,  the  industrial 
polity  of  the  old  European  sovereignties,  without  which  the  indus- 
trial development  of  modern  times  could  never  have  taken  place  : 
it  goes  far  beyond  this  ;  it  sets  up  as  a  universal  dogma  the  absence 
of  all  regulating  intervention  whatever  as  the  best  means  of  pro- 
moting the  spontaneous  rise  of  society  ;  so  that,  on  every  serious 
occasion,  this  doctrine  can  respond  to  urgent  practical  needs  only 
by  the  uniform  reproduction  of  this  systematic  negation.     Because 
it  perceives  a  natural  tendency  in  society  to  arrange  itself  in  a 
certain  order,  not  seeing  in  this  a  suggestion  of  an  order  to  be  pro- 
moted by  social  arrangements,  it  preaches  an  absence  of  regulation 
which,  if  carried  out  to  the  limit  of  the  principle,  would  lead  to  the 
methodical  abolition  of  all  government.     But  here  we  meet  the 
compensating  virtue  that  political  economy  insists  on  all  human 
interests  being  bound  up  together,  and  therefore  susceptible  of  a 
permanent  reconciliation.     Though  this  may  be  simply  the  exprès- 
sion  of  the  convictions  of  popular  good  sense,  philosophy  owes  a 
tribute  of  eternal  gratitude  to  the  economists  for  their  excellent 
service  in  extinguishing  the  disastrous  and  immoral  prejudice  which 
concluded  the  amelioration  of  the  condition  of  some  to  be  obtained 
by  the  deterioration  of  the  condition  of  somebody  else  ;  and  that 
the  total  amount  of  wealth  was  always  the  same  ;  which  is  as  much 
as  denying  industrial  development  altogether.      Notwithstanding 
this   great   service,  political  economy  has   dangerous   tendencies 
through  its  opposition  to  the  institution  of  all  industrial  discipline. 
As  each  serious  difficulty  arises,  in  the  course  of  industrial  devel- 
opment, political  economy  ignores  it.     In  the  great  question  of 
Machinery  this  is  remarkably  illustrated.     This  is  one  of  the  cases 
of  inconvenience  inherent  in  every  industrial  improvement,  from  its 
tendency  to  disturb,  more  or  less,  and  for  a  longer  or  shorter  time, 
the  mode  of  life  of  the  laboring  classes.     Instead  of  recognising  in 
the  urgent  remonstrances  called  forth  by  this  chasm  in  our  social 
order  one  of  the  most  eminent  and  pressing  occasions  for  the  appli- 
cation of  social  science,  our  economists  can  do  nothing  better  than 
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repeat,  with  pitiless  pedantry,  their  barren  aphorism  of  absolute 
industrial  liberty.  Without  considering  that  all  human  questions, 
practically  regarded,  are  reducible  to  mere  questions  of  time,  they 
venture  to  reply  to  all  complaints  that,  in  the  long-run,  all  classes, 
and  especially  the  one  most  injured  on  the  existing  occasion,  will 
enjoy  a  real  and  permanent  amelioration  ;  a  reply  which  will  be 
regarded  as  derisive,  as  long  as  man's  life  is  incapable  of  being 
indefinitely  lengthened.  Such  a  doctrine  publishes  its  own  weak- 
ness by  showing  its  want  of  relation  to  the  aggregate  of  our  practi- 
cal needs.  Would  the  copyists  who  were  thrown  out  of  employ- 
ment by  the  invention  of  printing  have  been  completely  consoled 
by  being  convinced  that,  in  the  next  generation,  there  would  be  an 
equal  number  of  persons  living  by  printing,  and  many  more  in  suc- 
ceeding centuries  ?  Yet  such  is  the  consolation  habitually  offered 
by  political  economy  ;  and  if  there  were  no  other  evidence,  this 
inefficiency  would  prove  its  unfitness  to  direct,  as  it  proposes  to  do, 
the  industrial  expansion  of  modern  society.  And  thus  it  stands 
condemned,  as  to  its  scientific  pretensions,  and  in  spite  of  some 
important  services,  from  the  political  as  much  as  from  the  scientific 
point  of  view. 

The  temporary  predilection  of  men's  minds  for  political  economy 
is,  in  truth,  a  new  and  strong  illustration  of  the  instinctive  need 
which  prevails  to  subject  social  researches  to  positive  methods  ; 
and  if  that  were  once  done,  the  interest  in  political  economy  would 
disappear.  Various  other  signs  of  the  times  testify  to  the  same 
disposition,  which  indeed  pervades  the  whole  action  of  our  intelli- 
gences. I  will  refer  to  only  one  among  the  multitude  of  those 
signs  ;  but  it  is  one  which  aids  in  bringing  about  the  satisfaction  of 
the  need.  I  mean  the  growing  inclination  for  historical  study,  and 
the  great  improvement  in  that  kind  of  research  within  two  centuries. 

Bossuet  was,  unquestionably,  the  first  who  proposed  Growth  onus- 
to  survey,  from  a  lofty  point  of  view,  the  whole  of  the  torical  fl  udy 
past  of  society.  We  can  not  adopt  his  explanations,  easily  derived 
from  theological  resources  ;  but  the  spirit  of  universality,  so  thor- 
oughly appreciated,  and,  under  the  circumstances,  so  wonderfully 
sustained,  will  always  preserve  this  admirable  composition*  as  a 
model,  suggesting  the  true  result  of  historical  analysis  ; — the  ra- 
tional co-ordination  of  the  great  series  of  human  events,  according 
to  a  single  design  ;  which  must,  however,  be  more  genuine  and 
complete  than  that  of  Bossuet.  There  is  no  doubt  that  this  fine 
piece  of  instruction  has  contributed,  during  both  the  past  and  the 
present  century,  to  the  improvement  in  the  character  of  the  chief 
historical  compositions,  especially  in  France  and  England,  and 
afterward  in  Germany.  Still-,  history  has  more  of  a  literary  and 
descriptive  than  of  a  scientific  character.  It  does  not  yet  establish 
a  rational  filiation  in  the  series  of  social  events,  so  as  to  admit  (aa 
in  other  sciences,  and  allowing  for  its  greater  complexity)  of  any 
degree  of  systematic  prevision  of  their  future  succession.     Perhaps 

*  "  Discourse  on  Nuturul  History." 
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the  imputation  of  rashness  cast  upon  the  mere  proposal  of  such  a 
treatment  of  history  is  the  strongest  confirmation  we  could  have  of 
its  present  unscientific  character  :  for  such  prevision  is  everywhere 
else  admitted  to  be  the  ultimate  scientific  test.  Another  evidence 
exists  in  the  easy  credit  daily  obtained  by  misty  historical  theories 
which  explain  nothing,  and  which  testify  to  the  literary  and  meta- 
physical bias  under  which  history  is  studied,  by  minds  unacquainted 
with  the  great  scientific  movement  of  modern  times.  Again, 
another  evidence  is  the  dogmatic  separation  which  it  is  attempted 
to  keep  up  between  history  and  politics.  Still,  we  must  admit  the 
growing  taste  of  our  age  for  historical  labors  to  be  a  happy  symp- 
tom of  philosophical  regeneration,  however  the  inclination  may  be 
wasted  upon  superficial  and  misleading  works,  sometimes  written 
with  a  view  to  immediate  popularity  by  ministering  to  the  popular 
taste.  One  of  the  most  promising  incidents  of  the  time  is  the 
'ntroduction  into  the  highly  metaphysical  class  of  jurists  of  an  his- 
torical school  which  has  undertaken  to  connect,  during  every  period 
of  history,  the  whole  of  its  legislation  with  the  corresponding  state 
of  society. 

If  the  preceding  chapter  disclosed  the  destination  of  the  great 
philosophical  creation  of  which  I  am  treating,  the  present  exhibits 
its  necessity,  and  the  opportuneness  of  the  time.  Attempts  to  con- 
stitute a  science  of  society  would  not  have  been  so  obstinate,  nor 
pursued  in  ways  so  various,  if  an  instinctive  need  of  it  had  not  been 
deeply  felt.  At  the  same  time,  the  general  analysis  of  the  chief 
efforts  hitherto  made  explains  their  failure,  and  convinces  us  that 
the  whole  enterprise  remains  to  be  even  conceived  of  in  a  manner 
which  will  secure  its  accomplishment.  Nothing  now  prevents  our 
going  on  to  the  fulfilment  of  this  proposed  task,  by  entering,  in  the 
next  chapter,  on  the  study  of  the  method  in  Social  Physics.  We  have 
so  ascertained  and  cleared  our  ground,  by  first  taking  a  survey  of 
our  condition  from  a  political  point  of  view,  and  then  reviewing  the 
preparation  made,  that  we  are  at  full  liberty  to  follow  the  specula- 
tive development  that  will  prevail  throughout  the  rest  of  this  book, 
which  will  close  with  the  co-ordination  between  the  theory  and 
practice  of  Social  Physics. 


Note  The  foregoing  extract,  it  is  believed,  will  give  a  tolerable  idea  of  the  bear- 
ing of  the  Positive  Philosophy  on  Social  Science,  and  show  that  Sociology  is  a  Science, 
connected  with,  «id  depending  on,  every  previous  one  ;  thus  mathematically  demonstra- 
ting the  utter  futility  o:'  attempting,  henceforth  to  construct  the  Social  fabric  on  any 
other  basis  than  POSITIVISM.— Publisher. 
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CHAPTER   III. 

CHARACTERISTICS    OF  THE   POSITIVE   METHOD   IN    ITS   APPLICATION 
TO  SOCIAL  PHENOMENA. 

In  every  science,  conceptions  which  relate  to  method  are  insep- 
arable from  those  which  relate  to  the  doctrine  under  consideration. 
The  method  has  to  be  so  varied  in  its  application,  and  so  largely 
modified  by  the  complexity  and  special  nature  of  the  phenomena, 
in  each  case,  that  any  general  notions  of  method  would  be  too 
indefinite  for  actual  use.  If,  therefore,  we  have  not  separated  the 
method  from  the  doctrine  in  the  simpler  departments  of  science, 
much  less  should  we  think  of  doing  so  when  treating  of  the  complex" 
phenomena  of  social  life,  to  say  nothing  of  the  great  feature  of  this 
last  case — its  want  of  positivity.  In  the  formation  of  a  new  sci- 
ence, the  general  spirit  of  it  must  be  seized  before  its  particular 
parts  can  be  investigated  :  that  is,  we  must  have  some  notion  of  the 
doctrine  before  examining  the  method,  and  then  the  method  can 
not  be  estimated  in  any  other  way  than  by  its  use.  Thus,  I  have 
not  to  offer  a  logical  exposition  of  method  in  social  physics  before 
proceeding  to  the  science  itself;  but  I  must  follow  the  same  plan 
here  as  in  the  case  of  the  anterior  sciences, — ascertaining  its  gen- 
eral spirit,  and  what  are  the  collective  resources  proper  to  it. 
Though  these  subjects  may  be  said  to  belong  to  the  science  itself, 
we  may  consider  them  as  belonging  to  the  method,  as  they  are  abso- 
lutely necessary  to  direct  our  understandings  in  the  pursuit  of  this 
difficult  study. 

In  the  higher  order  of  sciences, — in  those  which  are  the  simplest 
and  the  most  advanced, — the  philosophical  definition  of  each  was 
almost  sufficient  to  characterize  their  condition  and  general  re- 
sources, to  which  no  doubt  could  attach.  But  the  case  is  other- 
wise with  a  recent  and  extremely  complex  study,  the  very  nature 
of  which  has  to  be  settled  by  laborious  discussions,  which  are  hap- 
pily needless  in  regard  to  the  preceding  sciences.  In  treating  of 
Biology,  we  found  it  necessary  to  dwell  upon  preparatory  explana- 
tions which  would  have  seemed  puerile  in  any  of  the  foregoing 
departments,  because  the  chief  bases  of  a  science  about  which  there 
were  still  so  many  disputes,  must  be  indisputably  settled  before  it 
could  take  rank  in  the  positive  series.  It  is  evident  that  the  same 
process  is  even  more  needful,  and  must  be  more  laborious,  in  the 
case  of  the  science  of  social  development,  which  has  hitherto  had 
no  character  of  positivity  at  all,  and  which  some  of  the  ablest  minds 
of  our  time  sentence  never  to  have  any.     Wo  must  uot  be  surprised, 
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then  if,  after  applying  here  the  simplest  and  most  radical  ideas  of 
positive  philosophy,  such  as  would  indeed  appear  trivial  in  their 
formal  application  to  the  more  advanced  sciences,  the  result  should 
appear  to  many,  even  among  the  enlightened,  to  constitute  too  bold 
an  innovation,  though  the  conditions  may  be  no  more  than  the 
barest  equivalent  of  those  which  arc  admitted  in  every  other  case, 
infantile  state  of  ^  we  1°°^  witu  a  philosophical  eye  upon  the  present 
social  science,  state  of  social  science,  we  can  not  but  recognise  in  it 
the  combination  of  all  the  features  of  that  theologico-metaphysical 
infancy  which  all  the  other  sciences  have  had  to  pass  through. 
The  present  condition  of  political  science  revives  before  our  eyes 
the  analogy  of  what  astrology  was  to  astronomy,  alchemy  to  chem- 
istry, and  the  search  for  the  universal  panacea  to  the  system  of 
medical  studies.  We  may,  for  our  present  purpose,  consider  the 
theological  and  the  metaphysical  polities  together, — the  second 
being  only  a  modification  of  the  first  in  its  relation  to  social  science. 
Their  attributes  are  the  same,  consisting,  in  regard  to  method,  in 
the  preponderance  of  imagination  over  observation  ;  and,  in  regard 
to  doctrine,  in  the  exclusive  investigation  of  absolute  ideas  ;  the 
result  of  both  of  which  is  an  inevitable  tendency  to  exercise  an 
arbitrary  and  indefinite  action  over  phenomena  which  are  not 
regarded  as  subject  to  invariable  natural  laws.  In  short,  the  gen- 
eral spirit  of  all  speculation  at  that  stage  is  at  once  ideal  in  its 
course,  absolute  in  its  conception,  and  arbitrary  in  its  application; 
and  these  are  unquestionably  the  prevailing  characteristics  of  social 
speculation  at  present,  regarded  from  any  point  of  view  whatever. 
If  we  reverse  all  the  three  aspects,  we  shall  have  precisely  the  spirit 
which  must  actuate  the  formation  of  positive  sociology,  and  which 
must  afterward  direct  its  continuous  development.  The  scientific 
spirit  is  radically  distinguished  from  the  theological  and  meta- 
physical by  the  steady  subordination  of  the  imagination  to  observa- 
tion ;  and  though  the  positive  philosophy  offers  the  vastest  and 
richest  field  to  human  imagination,  it  restricts  it  to  discovering  and 
perfecting  the  co-ordination  of  observed  facts,  and  the  means  of 
effecting  new  researches  :  and  it  is  this  habit  of  subjecting  scientific 
conceptions  to  the  facts  whose  connection  has  to  be  disclosed,  wrhich 
it  is  above  all  things  necessary  to  introduce  into  social  researches  ; 
for  the  observations  hitherto  made  have  been  vague  and  ill-circum- 
scribed, so  as  to  afford  no  adequate  foundation  for  scientific  reason- 
ing ;  and  they  are  usually  modified  themselves  at  the  pleasure  of  an 
imagination  stimulated  by  the  most  fluctuating  passions.  From 
their  complexity,  and  their  closer  connection  with  human  passions, 
political  speculations  must  be  detained  longer  than  any  others  in 
this  deplorable  philosophical  condition,  in  which  they  are  still  in- 
volved, while  simpler  and  less  stimulating  sciences  have  succes- 
sively obtained  emancipation  ;  but  we  must  remember  that  all  other 
kinds  of  scientific  conception  have  gone  through  the  same  stage, 
from  which  they  have  issued  with  the  more  difficulty  and  delay  ex 
actly  in  proportion   to  their  complexity  and  special  nature.     It  is, 
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Indeed,  only  in  our  own  day  that  the  more  complex  have  issued 
from  that  condition  at  all,  as  we  saw  to  be  the  case  with  the  intel- 
lectual and  moral  phenomena  of  individual  life,  which  are  still 
studied  in  a  way  almost  as  anti-scientific  as  political  phenomena 
themselves.  We  must  not,  then,  consider  that  uncertainty  and 
vagueness  in  observation  are  proper  to  political  subjects.  It  is  only 
that  the  same  imperfection  which  has  had  its  day  throughout  the 
whole  range  of  speculation  is  here  more  intense  and  protracted  ; 
and  the  same  theory  which  shows  how  this  must  be  the  case  gives 
us  full  assurance  of  a  philosophical  regeneration  in  this  department 
of  science  analogous  to  that  which  has  taken  place  in  the  rest, 
though  by  means  of  severer  intellectual  difficulty,  and  the  embar- 
rassment which  may  arise  from  collision  with  the  predominant  pas- 
sions of  men  ;  a  liability  which  can  not  but  stimulate  the  endeavors 
of  real  thinkers. 

If  we  contemplate  the  positive  spirit  in  its  relation  to  The 
scientific  conception,  rather  than  the  mode  of  procedure  pending  the  at>i 
we  shall  find  that  this  philosophy  is  distinguished  from  s 
the  theologico-metaphysical  by  its  tendency  to  render  relative  the 
ideas  which  were  at  first  absolute.  This  inevitable  passage  from 
the  absolute  to  the  relative  is  one  of  the  most  important  philosophical 
results  of  each  of  the  intellectual  revolutions  which  has  carried  on 
every  kind  of  speculation  from  the  theological  or  metaphysical  to 
the  scientific  state.  In  a  scientific  view,  this  contrast  between  the 
relative  and  the  absolute  may  be  regarded  as  the  most  decisive 
manifestation  of  the  antipathy  between  the'modern  philosophy  and 
the  ancient.  All  investigation  into  the  nature  of  beings,  and  their 
first  and  final  causes,  must  always  be  absolute  ;  whereas  the  study 
of  the  laws  of  phenomena  must  be  relative,  since  it  supposes  a  con- 
tinuous progress  of  speculation  subject  to  the  gradual  improvement 
of  observation,  without  the  precise  reality  being  ever  fully  dis- 
closed :  so  that  the  relative  character  of  scientific  conceptions  is 
inseparable  from  the  true  idea  of  natural  laws,  just  as  the  chimeri- 
cal inclination  for  absolute  knowledge  accompanies  every  use  of  the- 
ological fictions  and  metaphysical  entities.  Now,  it  is  obvious  that 
Ihe  absolute  spirit  characterizes  social  speculation  now,  wherever  it 
exists,  as  the  different  schools  are  all  agreed  in  looking  for  an  im- 
mutable political  type,  which  makes  no  allowance  for  the  regular 
modification  of  political  conceptions  according  to  the  variable  state 
of  civilization.  This  absolute  spirit,  having  prevailed  through  all 
social  changes,  and  their  corresponding  philosophical  divergences, 
is  now  so  inherent  in  existing  political  science  that  it  affords  amid 
all  its  enormous  evils,  the  only  means  of  restraining  individual  ec- 
centricities, and  excluding  the  influx  of  arbitrarily  variable  opinions. 
Thus,  such  philosophers  as  have  desired  to  emancipate  themselves 
from  this  absolutism,  without  having  risen  to  the  conception  of  a 
positive  social  philosophy,  have  justly  incurred  the  reproach  of  rep- 
resenting political  ideas  as  uncertain  and  even  arbitrary  in  their 
nature,  because  they  have  deprived  them  of  whatever  character 
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of  consistency  they  had,  without  substituting  any  other.  They 
have  even  cast  a  sort  of  discredit  upon  all  philosophical  enterprise 
in  the  direction  of  political  science,  which,  losing  its  absolutism, 
seemed  to  lose  its  stability,  and  therefore  its  morality.  A  positive 
sociology,  however,  would  put  to  flight  all  these  natural,  though 
empirical  fears  ;  for  all  antecedent  experience  shows  that  in  other 
departments  of  natural  philosophy,  scientific  ideas  have  not  become 
arbitrary  by  becoming  relative,  but  have,  on  the  contrary,  acquired 
a  new  consistence  and  stability  by  being  implicated  in  a  system  of 
relations  which  is  ever  extending  and  strengthening,  and  more  and 
more  restraining  all  serious  aberration.  There  is  therefore  no  fear 
of  falling  into  a  dangerous  skepticism  by  destroying  the  absolute 
spirit,  if  it  is  done  in  the  natural  course  of  passing  on  toward  the 
positive  state.  Here,  as  elsewhere,  it  is  characteristic  of  the  posi- 
tive philosophy  to  destroy  no  means  of  intellectual  co-ordination 
without  substituting  one  more  effectual  and  more  extended;  and  it 
is  evident  that  this  transition  from  the  absolute  to  the  relative 
offers  the  only  existing  means  of  attaining  to  political  conceptions 
that  can  gradually  secure  a  unanimous  and  permanent  assent. 

The  importance  and  soundness  of  these  conditions  are  less  con- 
spicuous than  they  might  be,  on  account  of  the  too  close  connec- 
tion which,  in  social  science  more  than  any  other,  still  exists  between 
theory  and  practice,  in  consequence  of  which  all  speculative  and 
abstract  appreciation,  however  supremely  important,  excites  only  a 
feeble  interest  and  inadequate  attention.  To  show  how  this  confusion 
results  from  the  imperfection  of  social  science,  as  the  most  complex 
of  all,  we  must  look  at  the  existing  political  spirit  in  relation  to  its 
general  application,  and  not  for  the  moment  in  relation  to  the  science 

itself.  In  this  view  we  see  that  the  existing  political 
SwïSKuthe  spirit  is  marked  by  its  disposition  to  exercise  an  illimité 
exi  h >.g  political  aDie  action  over  the  corresponding  phenomena,  as  it  was 

once  supposed  possible  to  do  in  other  departments  of 
philosophy.  Men  were  long  in  learning  that  Man's  power  of  modify- 
ing phenomena  can  result  only  from  his  knowledge  of  their  natural 
laws  ;  and  in  the  infancy  of  each  science,  they  believed  themselves 
able  to  exert  an  unbounded  influence  over  the  phenomena  of  that 
science.  As  this  happened  precisely  at  the  period  when  they  had 
the  least  power  over  phenomena,  from  ignorance  of  their  laws,  they 
rested  their  confidence  on  expectations  of  aid  from  supernatural 
agents,  or  mysterious  forces  supposed  to  be  inherent  in  all  that  they 
saw.  The  delusion  was  protracted,  and  the  growth  of  true  science 
hindered  in  proportion,  by  the  increasing  complexity  of  the  descen- 
ding sciences,  as  each  order  of  phenomena  exhibited  less  generality 
than  the  last,  and  obscured  the  perception  as  to  what  the  modifying 
power  of  Man  really  is.  Social  phenomena  are,  of  course,  from  their 
Bxtreme  complexity,  the  last  to  be  freed  from  this  pretension  :  but 
it  is  therefore  only  the  more  necessary  to  remember  that  the  preten- 
sion existed  with  regard  to  all  the  rest,  in  their  earliest  stage,  and 
to  anticipate  therefore  that  social  science  will,  in  its  turn,  be  eman- 
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cipated  from  the  delusion.  It  still  hangs  about  the  class  of  intel- 
lectual and  moral  phenomena  ;  but  otherwise  it  is  now  confined  to 
social  subjects.  There,  amidst  the  dawning  of  a  sounder  philosophy, 
we  see  statesmen  and  politicians  still  supposing  that  social  phenom- 
ena can  be  modified  at  will,  the  human  race  having,  in  their  view, 
no  spontaneous  impulsion,  buf  being  always  ready  to  yield  to  any 
influence  of  the  legislator,  spiritual  or  temporal,  provided  he  is  in- 
vested with  a  sufficient  authority.  We  see  the  theological  polity, 
as  before,  more  consistent  than  the  metaphysical,  explaining  the 
monstrous  disproportion  between  slight  causes  and  vast  effects,  by  s 
regarding  the  legislator  as  merely  the  organ  of  a  supernatural  and 
absolute  power  :  and  again,  we  see  the  metaphysical  school  following 
the  same  course,  merely  substituting  for  Providence  its  unintelligible  \ 
entities,  and  especially  its  grand  entity,  Nature,  which  comprehends 
all  the  rest,  and  is  evidently  only  an  abstract  deterioriation  of  the 
theological  principle.  Going  further  than  the  theological  school  in 
its  disdain  of  the  subjection  of  effects  to  causes,  it  escapes  from 
difficulty  by  attributing  observed  events  to  chance,  and  sometimes,  v 
when  that  method  is  too  obviously  absurd,  exaggerating  ridiculously 
the  influence  of  the  individual  mind  upon  the  course  of  human  af- 
fairs. The  result  is  the  same  in  both  cases.  It  represents  the  social  v 
action  of  Man  to  be  indefinite  and  arbitrary,  as  was  once  thought  in 
regard  to  biological,  chemical,  physical,  and  even  astronomie 
phenomena,  in  the  earlier  stages  of  their  respective  sciences.  It  is 
easy  to  see  that  true  political  science  would  be  unacceptable,  because 
it  must  impose  limits  on  political  action,  by  dissipating  for  ever  the 
pretension  of  governing  at  will  this  class  of  phenomena,  and  with- 
drawing them  from  human  or  super-human  caprice.  In  close  con- 
nection with  the  tendency  to  absolute  conceptions,  we  must  recognise 
in  this  delusion  the  chief  intellectual  cause  of  the  social  disturbance 
which  now  exists  ;  for  the  human  race  finds  itself  delivered  over, 
without  logical  protection,  to  the  ill-regulated  experimentation  of 
the  various  political  schools,  each  one  of  which  strives  to  set  up, 
for  all  future  time,  its  own  immutable  type  of  government.  We 
have  seen  what  are  the  chaotic  results  of  such  a  strife  :  and  we 
shall  find  that  there  is  no  chance  of  order  and  agreement  but  in  \ 
subjecting  social  phenomena,  like  all  others,  to  invariable  natural 
laws,  which  shall,  as  a  whole,  prescribe  for  each  period,  with  entire 
certainty,  the  limits  and  character  of  political  action:  —  in  other 
words,  introducing  into  the  study  of  social  phenomena  the  same  pos- 
itive spirit  which  has  regenerated  every  other  branch  of  human 
speculation.  Such  a  procedure  is  the  true  scientific  basis  of  human 
•dignity  ;  as  the  chief  tendencies  of  man's  nature  thus  acquire  a  sol- 
emn character  of  authority  which  must  be  always  respected  by  ra- 
tional legislation  ;  whereas  the  existing  belief  in  the  indefinite  power 
of  political  combinations,  which  seems  at  first  to  exalt  the  import-  \ 
ance  of  Man,  issues  in  attributing  to  him  a  sort  of  social  automatism 
passively  directed  by  some  supremacy  of  either  Providence  or  the 
.human  ruler.    I  have  said  enough  to  show  that  the  central  difficulty 
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in  the  task  of  regenerating  political  science  is  to  rectify  such  an 
error  of  conception,  at  a  time,  when  our  prevailing  intellectual 
habits  render  it  difficult  to  seize  social  conceptions  in  any  other  than 
their  practical  aspect,  and  when  their  scientific,  and  yet  more,  their 
logical  relations  are  obscured  by  the  prepossessions  of  the  general 
mind. 

Prevision  of  so-  The  last  of  the  preliminary  considerations  that  we 
<ia!  puedumemi  naVe  to  review  is  that  of  the  scientific  prevision  of  phe- 
nomena, which,  as  the  test  of  true  science,  includes  all  the  rest. 
We  have  to  contemplate  social  phenomena  as  susceptible  of  pre- 
vision, like   all    oilier   classes,  within   the  limits  of  exactness  com- 

patible  with  their  higher  complexity.  Comprehending  the  three 
characteristics  of  political  Bcience  which  we  have  been  examining, 
prevision  of  social  phenomena  supposes  first,  that  we  have  aban- 
doned the  region  of  metaphysical  idealities,  to  assume  the  ground 
of  observed  realities  by  a  systematic  subordination  of  imagination 
to  observation";  secondly,  tint  political  conceptions  have  ceased  to 
be  absolute,  and  have  become  relative  to  the  variable  state  of  civil- 
ization, so  that  theories,  following  the  natural  course  of  facts,  may 
admit  of  our  foreseeing  them  :  and.  thirdly,  that  permanent  politi- 
cal action  is  limited  by  determinate  laws,  since,  if  social  events 
were  always  exposed  to  disturbance  by  the  accidental  intervention 
of  the  legislator,  human  or  divine,  no  scientific  prevision  of  them 
would  be  possible.  Thus,  we  may  concentrate  the  conditions  of 
the  spirit  of  positive  social  philosophy  on  this  one  great  attribute 
of  scientific  prevision.  This  concentration  is  all  the  more  apt  foi 
the  purpose  of  our  inquiry,  because  there  is  no  other  view  in  which 
the  new  social  philosophy  is  so  clearly  distinguished  from  the  old. 
Events  ordered  by  a  supernatural  will  may  leave  room  for  a  suppo- 
sition of  revelation  ;  but  the  very  thought  of  prevision  in  that  case 
is  sacrilegious  ;  and  the  case  is  essentially  the  same  when  the  di- 
rection of  events  is  assigned  to  metaphysical  entities,  except  that  it 
leaves  the  chance  of  revelation  ;  the  existence  of  which  chance 
shows  that  the  metaphysical  conception  is  a  mere  modification  of 
the  theological.  The  old  conceptions  may  evidently  be  applied  to 
explain  opposite  facts  equally  well  ;  and  they  can  never  afford  the 
slightest  indication  of  those  which  are  yet  future.  And,  if  it  be 
objected  that,  at  all  times,  a  great  number  of  secondary  political 
facts  have  been  considered  susceptible  of  prevision,  this  only  proves 
that  the  old  philosophy  has  never  been  strictly  universal,  but  has 
always  been  tempered  by  an  admixture  of  feeble  and  imperfect 
positivism,  without  more  or  less  of  which  society  could  not  have 
held  on  its  course.  This  admixture  has,  however,  been  hitherto' 
insufficient  to  allow  anything  worthy  the  name  of  prevision — any- 
thing more  than  a  sort  of  popular  forecast  of  some  secondary  and 
partial  matters — never  rising  above  an  uncertain  and  rough  empiri- 
cism, which  might  be  of  some  provisional  use,  but  could  not  in  anjr 
degree  supply  the  need  of  a  true  political  philosophy. 

Having  now  ascertained  the  fundamental  position  of  the  problems^ 
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of  political  philosophy,  and  thus  obtained  guidance  as  to  the  scien 
tific  aim  to  be  attained,  the  next  step  is  to  exhibit  the  general  spirit 
of  Social  Physics,  whose  conditions  we  have  been  deciding. 

The  philosophical  principle  of  the  science  being  that  s  irit  of  Socia} 
social  phenomena  are  subject  to  natural  laws,  admitting  science, 
of  rational  prevision,  we  have  to  ascertain  what  is  the  precise  sub- 
ject, and  what  the  peculiar  character  of  those  laws.  The  distinc- 
tion between  the  Statical  and  Dynamical  conditions  of  the  subject 
must  be  extended  to  social  science  ;  and  I  shall  treat  of  the  con- 
ditions of  social  existence  as,  in  biology,  I  treated  of  organization 
under  the  head  of  anatomy  ;  and  then  of  the  laws  of  social  move- 
ment, as  in  biology  of  those  of  life,  under  the  head  of  physiology. 
This  division,  necessary  for  exploratory  purposes,  must  not  be 
stretched  beyond  that  use  :  and,  as  we  saw  in  Biology,  that  the 
distinction  becomes  weaker  with  the  advance  of  science,  so  shall  we 
see  that  when  the  science  of  social  physics  is  fully  constituted,  this 
division  will  remain  for  analytical  purposes,  but  not  as  a  real  sepa- 
ration of  the  science  into  two  parts.  The  distinction  is  not  between 
two  classes  of  facts,  but  between  two  aspects  of  a  theory.  It  cor- 
responds with  the  double  conception  of  order  and  progress  ;  for 
order  consists  (in  a  positive  sense)  in  a  permanent  harmony  among 
the  conditions  of  social  existence  ;  and  progress  consists  in  social 
development  ;  and  the  conditions  in  the  one  case,  and  the  laws  of 
movement  in  the  other,  constitute  the  statics  and  dynamics  of  social 
physics.  And  here  we  find  again  the  constant  relation  between  the 
science  and  the  art — the  theory  and  the  practice.  A  science  which 
proposes  a  positive  study  of  the  laws  of  order  and  of  progress  can- 
not be  charged  with  speculative  rashness  by  practical  men  of  any 
intelligence,  since  it  offers  the  only  rational  basis  for  the  practical 
means  of  satisfying  the  needs  of  society,  as  to  order  and  progress  ; 
and  the  correspondence  in  this  case  will  be  found  to  be  analogous 
to  that  which  we  have  seen  to  exist  between  biological  science  and 
the  arts  which  relate  to  it — the  medical  art  especially.  One  view 
of  the  deepest  interest  in  this  connection  is  that  the  ideas  of  order 
and  progress  which  are  in  perpetual  conflict  in  existing  society, 
occasioning  infinite  disturbance,  are  thus  reconciled,  and  made 
necessary  to  each  other,  becoming  as  truly  inseparable  as  the  ideas 
of  organization  and  life  in  the  individual  being.  The  further  we 
go  in  the  study  of  the  conditions  of  human  society,  the  more  clearly 
will  the  organizing  and  progressive  spirit  of  the  positive  philosophy 
become  manifest. 

The  statical  study  of  sociology  consists  in  the  inves- 
tigation of  the  laws  of  action  and  reaction  of  the  dif- 
ferent parts  of  the  social  system — apart,  for  the  occasion,  from  the 
fundamental  movement  which  is  always  gradually  modifying  them. 
In  this  view,  sociological  prevision,  founded  upon  the  exact  general 
knowledge  of  those  relations,  acts  by  judging  by  each  other  the 
various  statical  indications  of  each  mode  of  social  existence,  in 
conformity  with  direct  observation — just  as  is  done  daily  in  the  cass 
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of  anatomy.  This  view  condemns  the  existing  philosophical  prac- 
tice of  contemplating  social  elements  separately,  as  if  they  had  an 
independent  existence  ;  and  it  leads  ns  to  regard  them  as  in  mutual 
relation,  and  forming  a  whole  which  compels  us  to  treat  them  in 
combination.  By  this  method,  not  only  are  we  furnished  with  the 
only  possible  basis  for  the  study  of  social  movement,  but  we  are 
put  in  possession  of  an  important  aid  to  direct  observation;  since 
many  social  elements  which  can  not  be  investigated  by  immediate 
observation,  may  be  estimated  by  their  scientific  relation  to  others 
already  known.  When  we  have  a  scientific  knowledge  of  the  in- 
terior relation  of  the  parts  of  any  science  or  art  ;  and  again,  of  the 
relations  of  the  sciences  to  each  other  ;  and  again,  of  the  relations 
of  arts  to  their  respective  sciences,  the  observation  of  certain  por- 
tions of  the  scheme  enables  us  to  pronounce  on  the  state  of  other 
portions,  with  a  true  philosophical  security.  The  case  is  the  same 
when,  instead  of  studying  the  collective  social  phenomena  of  a 
single  nation,  we  include  in  the  study  those  of  contemporary  na- 
tions, whose  reciprocal  influence  can  not  be  disputed,  though  it  is 
much  reduced  in  modern  times,  and,  as  in  the  instance  of  western 
Europe  and  eastern  Asia,  apparently  almost  efiaced. 
BociBi Organi.  ^he  only  essential  case  in  which   this  fundamental 

relation  is  misconceived  or  neglected  is  that  which  is 
the  most  important  of  all — involving,  as  it  does,  social  organization, 
properly  so  called.  The  theory  of  social  organization  is  still  con- 
ceived of  as  absolute  and  isolated,  independent  altogether  of  the 
general  analysis  of  the  corresponding  civilization,  of  which  it  can, 
in  fact,  constitute  only  one  of  the  principal  elements.  This  vice  is 
chargeable  in  an  almost  equal  degree  upon  the  most  opposite 
political  schools,  which  agree  in  abstract  discussions  of  political 
systems,  without  thinking  of  the  coexisting  state  of  civilization,  and 
usually  conclude  with  making  their  immutable  political  type  coin- 
cide with  an  infantile  state  of  human  development.  If  we  ascend 
to  the  philosophical  source  of  this  error,  we  shall  find  it,  I  think,  in 
the  great  theological  dogma  of  the  Fall  of  Man.  This  fundamental 
dogma,  which  reappears,  in  one  form  or  another,  in  all  religions, 
and  which  is  supported  in  its  intellectual  influence  by  the  natural 
propensity  of  men  to  admire  the  past,  tends,  directly  and  necessa- 
rily, to  make  the  continuous  deterioration  of  society  coincide  with 
the  extension  of  civilization.  We  have  noticed  before  how,  when 
it  passes  from  the  theological  into  the  metaphysical  state,  this  dogma 
takes  the  form  of  the  celebrated  hypothesis  of  a  chimerical  state  of 
nature,  superior  to  the  social  state,  and  the  more  remote,  the  far- 
ther we  advance  in  civilization.  We  can  not  fail  to  perceive  the 
extreme  seriousness,  in  a  political  as  well  as  a  philosophical  sense, 
of  an  error  so  completely  incorporated  with  existing  doctrines,  and 
so  deeply  influencing,  in  an  unconscious  way,  our  collective  social 
speculations — the  more  disastrously,  perhaps,  for  not  being  ex- 
pressly maintained  as  a  general  principle.  If  it  were  so  presented, 
it  must  immediately  give  way  before  sound  philosophical  discussion; 
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for  it  is  in  direct  contradiction  to  many  ideas  in  political  philosophy 
which,  without  having  attained  any  scientific  consistency,  are  obtain- 
ing some  intellectual  ascendency,  through  the  natural  course  of 
events,  or  the  expansion  of  the  general  mind.  For  instance,  all 
enlightened  political  writers  acknowledge  more  or  less  mutual 
relation  between  political  institutions  ;  and  this  is  the  first  direct 
step  toward  the  rational  conception  of  the  agreement  of  the  special 
system  of  institutions  with  the  total  system  of  civilization.  We  now 
see  the  best  thinkers  admitting  a  constant  mutual  con-  Political  and  po. 
nection  between  the  political  and  the  civil  power  :  ci!i1  incurrence. 
which  means,  in  scientific  language,  that  preponderating  social 
forces  always  end  in  assuming  the  direction  of  society.  Such  par- 
tial advances  toward  a  right  view — such  fortunate  feeling  after  the 
right  path,  must  not,  however,  induce  us  to  relax  in  our  require- 
ments of  a  true  philosophical  conception  of  that  general  social 
agreement  which  can  alone  constitute  organization.  Desultory  in- 
dications, more  literary  than  scientific,  can  never  supply  the  place 
of  a  strict  philosophical  doctrine,  as  we  may  see  from  the  fact  that, 
from  Aristotle  downward  (and  even  from  an  earlier  period),  the 
greater  number  of  philosophers  have  constantly  reproduced  the 
famous  aphorism  of  the  necessary  subordination  of  laws  to  manners, 
without  this  germ  of  sound  philosophy  having  had  any  effect  on  the 
general  habit  of  regarding  institutions  as  independent  of  the  coex- 
isting state  of  civilization — however  strange  it  may  seem  that  such 
a  contradiction  should  live  through  twenty  centuries.  This  is,  how- 
ever, the  natural  course  with  intellectual  principles  and  philosophi- 
cal opinions,  as  well  as  with  social  manners  and  political  institu- 
tions. When  once  they  have  obtained  possession  of  men's  minds, 
they  live  on,  notwithstanding  their  admitted  impotence  and  incon- 
venience, giving  occasion  to  more  and  more  serious  inconsistencies, 
till  the  expansion  of  human  reason  originates  new  principles,  of 
equivalent  generality  and  superior  rationality.  We  must  not  there- 
fore take  for  more  than  their  worth  the  desultory  attempts  that  we 
see  made  in  the  right  direction,  but  must  insist  on  the  principle 
which  lies  at  the  heart  of  every  scheme  of  social  organization — the 
necessary  participation  of  the  collective  political  regime  in  the  uni- 
versal consensus  of  the  social  body. 

The  scientific  principle  of  the  relation  between  the  political  and 
the  social  condition  is  simply  this  ; — that  there  must  always  be  a 
spontaneous  harmony  between  the  whole  and  the  parts  of  the  social 
system,  the  elements  of  which  must  inevitably  be,  sooner  or  later, 
combined  in  a  mode  entirely  conformable  to  their  nature.  It  is 
evident  that  not  only  must  political  institutions  and  social  manners 
on  the  one  hand,  and  manners  and  ideas  on  the  other,  be  always 
mutually  connected  ;  but,  further,  that  this  consolidated  whole  must 
l)e  always  connected,  by  its  nature,  with  the  corresponding  state  of 
the  integral  development  of  humanity,  considered  hi  all  its  aspects, 
of  intellectual,  moral,  and  physical  activity  :  and  the  only  object 
of  any  oolitical  system  whatever,  temporal  or  spiritual,  is  to  regu- 
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late  the  spontaneous  expansion  so  as  best  to  direct  it  toward  it» 
determinate  end.      Even  during  revolutionary  periods,  when  the 
harmony  appears  furthest  from  being  duly  realized,  it  still  exists  : 
for  without  it  there  would  be  a  total  dissolution  of  the  social  or- 
ganism.    During  those  exceptional  seasons,  the  political  régime  is 
still,  in  the  long  run,  in  conformity  with  the  corresponding  state  of 
civilization,  as  the  disturbances  which  are  manifest  in  the  one  pro- 
ceed from  equivalent  derangements  in  the  other.     It  is  observai >le 
that  when  the  popular  theory  attributes  to  the  legislator  the  per- 
manent power  of  infringing  the  harmony  we  are  speaking  of,  it 
supposes  him  to  be  armed  with  a  sufficient  authority.     But  every 
social  power,  whether  called  authority  or  anything  else,  is  con- 
stituted by  a  corresponding  assent,  spontaneous  or  deliberate,  ex- 
plicit or  implicit,  of  various  individual  wills,  resolved  from  certain 
preparatory  convictions,  to  concur  in  a  common  action,  of  which 
this  power  is  first  the  organ,   and    then   the   regulator.      Thus, 
authority  is  derived  from  concurrence,  and  not  concurrence  from 
authority  (setting  aside  the  necessary  reaction)  :  so  that  no  great 
power  can  arise  otherwise  than  from  the  strongly  prevalent  dis- 
position of  the  society  in  which  it  exists  :  and  when  there  is  no 
strong  preponderance,  such  powers  as  exist  are  weak  accordingly  : 
and  the  more  extensive  the  society,  the  more  irresistible  is  the  cor- 
respondence.    On  the  other  hand,  there  is  no  denying  the  influence 
which,  by  a  necessary  reaction,  the  political  system,  as  a  whole, 
exercises  over  the  general  system  of  civilization,  and  which  is  so 
often  exhibited  in  the  action,  fortunate  or  disastrous,  of  institutions, 
measures,  or  purely  political  events,  even  upon  the  course  of  the 
sciences  and  arts,  in  all  ages  of  society,  and  especially  the  earliest. 
We  need  not  dwell  on  this  ;  for  no  one  denies  it.     The  common 
error,  indeed,  is  to  exaggerate  it,  so  as  to  place  the  reaction  before 
the  primary  action.     It  is  evident,  considering  their  scientific  rela- 
tion to  each  other,  that  both  concur  in  creating  that  fundamental 
agreement  of  the  social  organism  which  I  propose  to  set  forth  in  a 
brief  manner,  as  the  philosophical  principle  of  statical  sociology. 
We  shall  have  to  advert  repeatedly  to  the  subject  of  the  general 
correspondence  between  the  political  régime  and  the  contemporary 
state  of  civilization,  in  connection  with  the  question  of  the  neces- 
sary limits  of  political  action,  and  in  the  chapter  which  I  must 
devote  to  social  statics  :  but  I  did  not  think  fit  to  wait  for  these 
explanations  before  pointing  out  that  the  political  system  ought 
always  to  be  regarded  as  relative.     The  relative  point  of  view, 
substituted  for  the  absolute  tendency  of  the  ordinary  theories,  cer- 
tainly constitutes   the   chief   scientific  character  of   the   positive 
philosophy  in  its  political  application.     If,  on  the  one  hand,  the 
conception  of  this  connection  between  government  and  civilization 
presents  all  ideas  of  political  good  or  evil  as  necessarily  relative  and 
variable  (which  is  quite  another  thing  than  being  arbitrary),  on  the 
other  hand,  it  provides  a  rational  basis  for  a  positive  theory  of  the 
spontaneous  order  of  human  society,  already  vaguely  perceived,  in 
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regard  to  some  minor  relations,  by  that  part  of  the  metaphysical 
polity  which  we  call  political  economy  ;  for,  if  the  value  of  any 
political  system  can  consist  in  nothing  but  its  harmony  with  the 
corresponding  social  state,  it  follows  that  in  the  natural  course  of 
events,  and  in  the  absence  of  intervention,  such  a  harmony  must 
necessarily  be  established. 

There  are  two  principal  considerations  which  induce 

.    ,  ii'i  'j  £>  x-l  J'l  Interconnection 

me  to  insist  on  this  elementary  idea  of  the  radical  con-  of  the  socka  or- 
sensus  proper  to  the  social  organism  :  first,  the  extreme   samsm- 
philosophical  importance  of  this  master-thought  of  social  statics, 
which  must,  from  its  nature,  constitute  the  rational  basis  of  any 
new  political  philosophy  ;  and,  secondly,  in  an  accessory  way,  that 
dynamical  considerations  of  sociology  must  prevail  throughout  the 
rest  of  this  work,  as  being  at  present  more  interesting,  and  therefore 
better  understood  ;  and  it  is,  on  that  account,  the  more  necessary 
to  characterize  now  the  general  spirit  of  social  statics,  which  will 
henceforth  be  treated  only  in  an  indirect  and  implicit  way.     As  all 
artificial  and  voluntary  order  is  simply  a  prolongation  of  the  natural 
and  involuntary  order  to  which  all  human  society  tends,  every  ra- 
tional political  institution  must  rest  upon  an  exact  preparatory 
analysis  of  corresponding  spontaneous  tendencies,  which  alone  can 
furnish  a  sufficiently  solid  basis.     In  brief,  it  is  our  business  to 
contemplate  order,  that  we  may  perfect  it  ;  and  not  to  create  it  ; 
which  would  be  impossible.    In  a  scientific  view,  this  master-thought 
of  universal  social  interconnection  becomes  'the  consequence  and 
complement  of  a  fundamental  idea  established,  in  our  view  of  biol- 
ogy, as  eminently  proper  to  the  study  of  living  bodies.     Not  that 
this  idea  of  interconnection  is  peculiar  to  that  study  :  it  is  neces- 
sarily common  to  all  phenomena  ;  but  amidst  immense  differences 
in  intensity  and  variety,  and  therefore  in  philosophical  importance. 
It  is,  in  fact,  true  that  wherever  there  is  any  system  whatever,  a 
certain  interconnection  must  exist.     The  purely  mechanical  phe- 
nomena of  astronomy  offer  the  first  suggestion  of  it  ;  for  the  per- 
turbations of  one  planet  may  sensibly  affect  another,  through  a 
modified  gravitation.     But  the  relation  becomes  closer  and  more 
marked  in  proportion  to  the  complexity  and  diminished  generality 
of  the  phenomena,  and  thus,  it  is  in  organic  systems  that  we  must 
look  for  the  fullest  mutual   connection.      Hitherto,  it  had  been 
merely  an  accessory  idea  ;  but  then  it  becomes  the  basis  of  positive 
conceptions  ;  and  it  becomes  more  marked,  the  more  compound  are 
the  organisms,  and  the  more  complex  the  phenomena  in  question, 
— the  animal  interconnection  being  more  complete  than  the  vege- 
table, and  the  human  more  than  the  brute  ;  the  nervous  system  be- 
ing the  chief  seat  of  the  biological  interconnection.      The  idea 
must  therefore  be  scientifically  preponderant  in  social  physics,  even 
more  than  in  biology,  where  it  is  so  decisively  recognised  by  the 
best  order  of  students.     But  the  existing  political  philosophy  sup- 
poses the   absence  of  any  such  interconnection  among  the  aspects 
of  society  ;  and  it  is  this  which  has  rendered  it  necessary  for  me 
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now  to  establish  the  point,  leaving  the  illustration  of  it  to  a  future 
portion  of  the  volume.  Its  consideration  is,  in  fact,  as  indispens- 
able in  assigning  its  encyclopaedic  rank  to  social  science  as  we  be- 
fore saw  it  to  be  in  instituting  Social  Physics  a  science  at  all. 

It  follows  from  this  attribute  that  there  can  be  no  scientific  study 
of  society,  either  in  its  conditions  or  its  movements,  if  it  is  sep- 
yC  arated  into  portions,  and  its  divisions  are  studied  apart.  I  have 
\already  remarked  upon  this,  in  regard  to  what  is  called  political 
economy.  Materials  may  be  ftuiiished  by  the  observation  of  dif- 
ferent departments  ;  and  such  observation  may  be  necessary  for 
that  object  ;  but  it  can  not  be  called  science.  The  methodical  di- 
vision of  studies  which  takes  place  in  the  simple  inorganic  sciences 
is  thoroughly  irrational  in  the  recent  and  complex  science  of  soci- 
ety, and  can  produce  no  results.  The  day  may  come  when  some 
sort  of  subdivision  may  be  practicable  and  desirable  ;  but  it  is  im- 
possible for  us  now  to  anticipate  what  the  principle  of  distribution 
may  be  ;  for  the  principle  itself  must  arise  from  the  development 
of  the  science  ;  and  that  development  can  take  place  no  otherwise 
than  by  our  formation  of  the  science  as  a  whole.  The  complete 
body  will  indicate  for  itself,  at  the  right  season,  thé  particular 
points  which  need  investigation  ;  and  then  will  be  the  time  for  such 
special  study  as  may  be  required.  By  any  other  method  of  pro- 
ceeding, we  shall  only  find  ourselves  encumbered  with  special  dis- 
cussions, badly  instituted,  worse  pursued,  and  accomplishing  no 
other  purpose  than  that  of  impeding  the  formation  of  real  science. 
It  is  no  easy  matter  to  study  social  phenomena  in  the  only  right 
way, — viewing  each  element  in  the  light  of  the  whole  system.  It 
is  no  easy  matter  to  exercise  such  vigilance  as  that  no  one  of  the 
number  of  contemporary  aspects  shall  be  lost  sight  of.  But  it  is 
the  right  and  the  only  way  ;  and  we  may  perceive  in  it  a  clear 
suggestion  that  this  lofty  study  should  be  reserved  for  the  highest 
order  of  scientific  minds,  better  prepared  than  others,  by  wise 
educational  discipline,  for  sustained  speculative  efforts,  aided  by  an 
habitual  subordination  of  the  passions  to  the  reason.  There  is  no 
need  to  draw  out  any  lengthened  comparison  between  this  state  of 
things  as  it  should  be  and  that  which  is.  And  no  existing  degree 
of  social  disturbance  can  surprise  us  when  we  consider  how  intel- 
lectual anarchy  is  at  the  bottom  of  such  disturbance,  and  see  how 
anarchical  our  intellectual  condition  appears  in  the  presence  of  the 
principle  I  have  laid  down. 

order  of  statical  Before  we  go  on  to  the  subject  of  social  dynamics,  1 
study.  -will  just  remark  that  the  prominent  interconnection  we 

have  been  considering  prescribes  a  procedure  in  organic  studies 
different  from  that  which  suits  inorganic.  The  metaphysicians 
announce  as  an  aphorism  that  we  should  always,  in  every  kind  of 
study,  proceed  from  the  simple  to  the  compound  :  whereas,  it  ap- 
pears most  rational  to  suppose  that  we  should  follow  that  or  the 
reverse  method,  as  may  best  suit  our  subject.  There  can  be  no  ab- 
solute merit  in  the  method  enjoined,  apart  from  its  suitableness. 
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The  rule  should  rather  be  (and  there  probably  was  a  time  when 
the  two  rules  were  one)  that  we  must  proceed  from  the  more 
known  to  the  less.  Now,  in  the  inorganic  sciences,  the  elements 
are  much  better  known  to  us  than  to  the  whole  which  they  consti- 
tute :  so  that  in  that  case  we  must  proceed  from  the  simple  to  the 
compound.  But  the  reverse  method  is  necessary  in  the  study  of 
Man  and  of  Society  ;  Man  and  Society  as  a  whole  being  better 
known  to  us,  and  more  accessible  subjects  of  study,  than  the  parts 
which  constitute  them.  In  exploring  the  universe,  it  is  as  a  whole 
that  it  is  inaccessible  to  us  ;  whereas,  in  investigating  Man  or  So- 
ciety, our  difficulty  is  in  penetrating  the  details.  We  have  seen,  in 
our  survey  of  biology,  that  the  general  idea  of  animal  nature  is 
more  distinct  to  our  minds  than  the  simpler  notion  of  vegetable 
nature  ;  and  that  man  is  the  biological  unity  ;  the  idea  of  Man  be- 
ing at  once  the  most  compound,  and  the  starting-point  of  specula- 
tion in  regard  to  vital  existence.  Thus,  if  we  compare  the  two 
halves  of  natural  philosophy,  we  shall  find  that  in  the  one  case  it 
is  the  last  degree  of  composition,  and,  in  the  other,  the  last  degree 
of  simplicity,  that  is  beyond  the  scope  of  our  research.  As  for 
the  rest,  it  may  obviate  some  danger  of  idle  discussions  to  say  that 
the  positive  philosophy,  subordinating  all  fancies  to  reality,  ex- 
cludes logical  controversies  about  the  absolute  value  of  this  or  that 
method,  apart  from  its  scientific  application.  The  only  ground  of 
preference  being  the  superior  adaptation  of  any  means  to  the  pro- 
posed end,  this  philosophy  may,  without  any  inconsistency,  change 
its  order  of  proceeding  when  the  one  first  tried  is  found  to  be  in- 
ferior to  its  converse  : — a  discovery  of  which  there  is  no  fear  in 
regard  to  the  question  we  have  now  been  examining. 

Passing  on  from  statical  to  dynamical  sociology,  we 
will  contemplate  the  philosophical  conception  which  ynam 
should  govern  our  study  of  the  movement  of  society.  Part  of  this 
subject  is  already  despatched,  from  the  explanations  made  in  con- 
nection with  statics  having  simplified  the  chief  difficulties  of  the 
case.  And  social  dynamics  will  be  so  prominent  throughout  the 
rest  of  this  work,  that  I  may  reduce  within  very  small  compass 
what  I  have  to  say  now  under  that  head. 

Though  the  statical  view  of  society  is  the  basis  of  sociology,  the 
dynamical  view  is  not  only  the  more  interesting  of  the  two,  but  the 
more  marked  in  its  philosophical  character  from  its  being  more  dis- 
tinguished from  biology  by  the  master-thought  of  continuous  prog- 
ress, or  rather,  of  the  gradual  development  of  humanity.  If  I  were 
writing  a  methodical  treatise  on  political  philosophy,  it  would  be 
necessary  to  offer  a  preliminary  analysis  of  the  individual  impul- 
sions which  make  up  the  progressive  force  of  the  human  race,  by 
referring  them  to  that  instinct  which  results  from  the  concurrence 
of  all  our  natural  tendencies,  and  which  urges  man  to  develop  the 
whole  of  his  life,  physical,  moral,  and  intellectual,  as  far  as  his  cir- 
cumstances allow.  But  this  view  is  admitted  by  all  enlightened 
philosophers  ;  so  that  I  may  proceed  at  once  to  consider  the  con  tin- 
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uous  succession  of  human  development,  regarded  in  the  whole  race, 
as  if  humanity  were  one.  For  clearness,  we  may  take  advantage 
of  Condorcet's  device  of  supposing  a  single  nation  to  which  we  may 
refer  all  the  consecutive  social  modifications  actually  witnessed 
among  distinct  peoples.  This  rational  fiction  is  nearer  the  reality 
than  we  are  accustomed  to  suppose  ;  for,  in  a  political  view,  the 
true  successors  of  such  or  such  a  people  are  certainly  those  who, 
taking  up  and  carrying  out  their  primitive  endeavors,  have  pro- 
longed their  social  progress,  whatever  may  be  the  soil  which  they 
inhabit,  or  even  the  race  from  which  they  spring.  In  brief,  it  is 
political  continuity  which  regulates  sociological  succession,  though 
the  having  a  common  country  must  usually  affect  this  continuity  in 
a  high  degree.  As  a  scientific  artifice  merely,  however,  I  shall  em- 
ploy this  hypothesis,  and  on  the  ground  of  its  manifest  utility. 

The  true  general  spirit  of  social  dynamics  then  con- 

Social  continuity.      .    .  .    .  P  .         »    .,  ..  .    . 

•  sists  in  conceiving  of  each  of  these  consecutive  social 
states  as  the  necessary  result  of  the  preceding,  and  the  indispensa- 
ble mover  of  the  following,  according  to  the  axiom  of  Leibnitz — the 
present  is  big  with  the  future.  In  this  view,  the  object  of  science 
is  to  discover  the  laws  which  govern  this  continuity,  and  the  aggre- 
gate of  which  determines  the  course  of  human  development.  In 
short,  social  dynamics  studies  the  laws  of  succession,  while  social 
statics  inquires  into  those  of  co-existence;  so  that  the  use  of  the 
first  is  to  furnish  the  true  theory  of  progress  to  political  practice, 
while  the  second  perforins  the  same  service  in  regard  to  order;  and 
this  suitability  to  the  needs  of  modern  society  is  a  strong  confirma- 
tion of  the  philosophical  character  of  such  a  combination. 
Fro.iuco  by  nut-  If  &8  existence  of  sociological  laws  has  been  estab- 
un.i  taws.  lished  in  the  more  difficult  and  uncertain  case  of  the 

statical  condition,  we  may  assume  that  they  will  not  be  questioned 
in  the  dynamical  province.  In  all  times  and  places,  the  ordinary 
course  of  even  our  brief  individual  life  has  disclosed  certain  remark- 
able modifications  which  have  occurred,  in  various  ways,  in  the 
social  state  ;  and  all  the  most  ancient  representations  of  human  life 
bear  unconscious  and  most  interesting  testimony  to  this,  apart  from 
all  systematic  estimate  of  the  fact.  Now  it  is  the  slow,  continu- 
ous accumulation  of  these  successive  changes  which  gradually  con- 
stitutes the  social  movement,  whose  steps  are  ordinarily  marked 
by  generations,  as  the  most  appreciable  elementary  variations  are 
wrought  by  the  constant  renewal  of  adults.  At  a  time  when  the 
average  rapidity  of  this  progression  seems  to  all  eyes  to  be  remark- 
ably accelerated,  the  reality  of  the  movement  can  not  be  disputed, 
even  by  those  who  most  abhor  it.  The  only  question  is  about  the 
constant  subjection  of  these  great  dynamical  phenomena  to  invaria- 
ble natural  laws,  a  proposition  about  which  there  is  no  question  to 
any  one  who  takes  his  stand  on  positive  philosophy.  It  is  easy 
however  to  establish,  from  any  point  of  view,  that  the  successive 
modifications  of  society  have  always  taken  place  in  a  determinate 
order,  the  rational  explanation  of  which  is  already  possible  in  so 
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many  cases  that  we  may  confidently  hope  to  recognise  it  ultimately 
in  all  the  rest.  So  remarkable  is  the  steadiness  of  this  order, 
moreover,  that  it  exhibits  an  exact  parallelism  of  development 
among  distinct  and  independent  populations,  as  we  shall  see  when 
we  come  to  the  historical  portion  of  this  volume.  Since,  then,  the 
existence  of  the  social  movement  is  unquestionable,  on  the  one 
hand,  and,  on  the  other,  the  succession  of  social  states  is  never  arbi- 
trary, we  can  not  but  regard  this  continuous  phenomenon  as  subject 
to  natural  laws  as  positive  as  those  which  govern  all  other  phenom- 
ena, though  more  complex.  There  is  in  fact  no  intellectual  alterna- 
tive ;  and  thus  it  is  evident  that  it  is  on  the  ground  of  social  science 
that  the  great  conflict  must  soon  terminate  which  has  gone  on  for 
three  centuries  between  the  positive  and  the  theologico-metaphysi- 
cal  spirit.  Banished  for  ever  from  all  other  classes  of  speculation, 
in  principle  at  least,  the  old  philosophies  now  prevail  in  social  sci- 
ence alone  ;  and  it  is  from  this  domain  that  they  have  to  be  exclu- 
ded, by  the  conception  of  the  social  movement  being  subject  to 
invariable  natural  laws,  instead  of  to  any  will  whatever. 

Though  the  fundamental  laws  of  social  interconnection  are  espe- 
cially verified  in  this  condition  of  movement,  and  though  there  is  a 
necessary  unity  in  this  phenomenon,  it  may  be  usefully  applied,  for 
preparatory  purposes,  to  the  separate  elementary  aspects  of  human 
existence,  physical,  moral,  intellectual,  and,  finally,  political, — their 
mutual  relation  being  kept  in  view.  Now,  in  whichever  of  these 
ways  we  regard,  as  a  whole,  the  movement  of  humanity,  from  the 
earliest  periods  till  now,  we  shall  find  that  'the  various  steps  are 
connected  in  a  determinate  order  ;  as  we  shall  hereafter  see,  when 
we  investigate  the  laws  of  this  succession.  I  need  refer  here  only 
to  the  intellectual  evolution,  which  is  the  most  distinct  and  unques- 
tionable of  all,  as  it  has  been  the  least  impeded  and  most  advanced 
of  any,  and  has  therefore  been  usually  taken  for  guidance.  The 
chief  part  of  this  evolution,  and  that  which  has  most  influenced  the 
general  progression,  is  no  doubt  the  development  of  the  scientific 
spirit,  from  the  primitive  labors  of  such  philosophers  as  Thaïes  and 
Pythagoras  to  those  of  men  like  Lagrange  and  Bichat.  Now,  no 
enlightened  man  can  doubt  that,  in  this  long  succession  of  efforts 
and  discoveries,  the  human  mind  has  pursued  a  determinate  course, 
the  exact  preparatory  knowledge  of  which  might  have  allowed  a 
cultivated  reason  to  foresee  the  progress  proper  to  each  period. 
Though  the  historical  considerations  cited  in  previous  pages  were 
only  incidental,  any  one  may  recognise  in  them  numerous  and  indis- 
putable examples  of  this  necessary  succession,  more  complex  pei- 
haps,  but  not  more  arbitrary  than  any  naturallaw,  whether  in  regard 
to  the  development  of  each  separate  science,  or  to  the  mutual  influ- 
ence of  the  different  branches  of  natural  philosophy.  In  accord- 
ance with  the  principles  laid  down  at  the  beginning  of  this  work, 
we  have  already  seen,  in  various  signal  instances,  that  the  chief 
progress  of  each  period,  and  even  of  each  generation,  was  a  neces- 
sary result  of  the  immediately  preceding  state  ;  so  that  the  men  of 

SO 
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genius,  to  whom  such  progression  has  been  too  exclusively  attrib- 
uted, are  essentially  only  the  proper  organs  of  a  predetermined 
movement,  which  would,  in  their  absence,  have  found  other  issues. 
We  find  a  verification  of  this  in  history,  which  shows  that  various 
eminent  men  were  ready  to  make  the  same  great  discovery  at  the 
same  time,  while  the  discovery  required  only  one  organ.  All  the 
parts  of  the  human  evolution  admit  of  analogous  observations,  as 
we  shall  presently  see,  though  they  are  more  complex  and  less 
obvious  than  that  which  I  have  just  cited.  The  natural  progression 
of  the  arts  of  life  is  abundantly  evident  ;  and  in  our  direct  study 
of  social  dynamics  we  shall  find  an  explanation  of  the  apparent 
exception  of  the  fine  arts,  which  will  be  found  to  oppose  no  contra- 
diction to  the  general  course  of  human  progression.  As  to  that 
part  of  the  movement  which  appears  at  present  to  be  at  least 
reducible  to  natural  laws,  the  political  movement  (still  supposed  to 
be  governed  by  wills  of  adequate  power),  it  is  as  clear  as  in  any 
other  case  that  political  systems  have  exhibited  an  historical  suc- 
ion,  according  to  a  traceable  filiation,  in  a  determinate  order, 
which  I  am  prepared  to  show  to  be  even  more  inevitable  than  that 
of  the  different  states  of  human  intelligence. 

The  interconnection  which  we  have  examined  and  established  in  a 
statical  view  may  aid  us  in  developing  the  conception  of  the  exist- 
ence of  positive  laws  in  social  dynamics.  Unless  the  movement 
was  determined  by  those  laws,  it  would  occasion  the  entire  destruc- 
tion of  the  social  system.  Now,  that  interconnection  simplifies  and 
strengthens  the  preparatory  indications  of  dynamic  order  ;  for,  when 
it  has  once  been  shown  in  any  relation,  we  are  authorized  to  extend 
it  to  all  others  ;  and  this  unites  all  the  partial  proofs  that  we  can 
successively  obtain  of  the  reality  of  this  scientific  conception.  In 
the  choice  and  the  application  of  these  verifications,  we  must  re- 
member that  the  laws  of  social  dynamics  are  most  recognisable 
when  they  relate  to  the  largest  societies,  in  which  secondary  dis- 
turbances have  the  smallest  effect.  Again,  these  fundamental  laws 
oecome  the  more  irresistible,  and  therefore  the  more  appreciable, 
in  proportion  to  the  advancement  of  the  civilization  upon  which 
they  operate,  because  the  social  movement  becomes  more  distinct 
and  certain  with  every  conquest  over  accidental  influences.  As  for 
the  philosophical  co-ordination  of  these  preparatory  evidences,  the 
combination  of  which  is  important  to  science,  it  is  clear  that  the 
social  evolution  must  be  more  inevitably  subject  to  natural  laws, 
the  more  compound  are  the  phenomena,  and  the  less  perceptible, 
therefore,  the  irregularities  which  arise  from  individual  influences. 
This  shows  how  inconsistent  it  is,  for  instance,  to  suppose  the  sci- 
entific movement  to  be  subject  to  positive  laws,  while  the  political 
novement  is  regarded  as  arbitrary  ;  for  the  latter,  being  more  com- 
posite, must  overrule  individual  disturbances,  and  be  therefore  more 
evidently  predetermined  than  the  former,  in  which  individual  genius 
mast  have  more  power.     Any  paradoxical  appearance  which  this 
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statement   may  exhibit  will   disappear  in  the  course  of  further 
examination. 

If  I  confined  myself  strictly  to  a  scientific  view,  I  might  satisfy 
myself  with  proving  the  fact  of  social  progression,  without  taking 
any  notice  of  the  question  of  human  perfectibility.  But  so  much 
time  and  effort  are  wasted  in  groundless  speculation  on  that  inter- 
esting question,  argued  as  it  is  on  the  supposition  that  political 
events  are  arbitrarily  determined,  that  it  may  be  as  well  to  notice 
it  in  passing  ;  and  the  more,  because  it  may  serve  as  a  natural 
transition  to  the  estimate  of  the  limits  of  political  action. 

We  have  nothing  to  do  here  with  the  metaphysical  Notour! Human 
controversy  about  the  absolute  happiness  of  Man  at  perfectibility. 
different  stages  of  civilization.  As  the  happiness  of  every  man  de- 
pends on  the  harmony  between  the  development  of  his  various  fac- 
ulties and  the  entire  system  of  the  circumstances  which  govern  his 
life  ;  and  as,  on  the  other  hand,  this  equilibrium  always  establishes 
itself  spontaneously  to  a  certain  extent,  it  is  impossible  to  compare 
in  a  positive  way,  either  by  sentiment  or  reasoning,  the  individual 
welfare  which  belongs  to  social  situations  that  can  never  be  brought 
into  direct  comparison  :  and  therefore  the  question  of  the  happi- 
ness of  different  animal  organisms,  or  of  their  two  sexes,  is  merely 
impracticable  and  unintelligible.  The  only  question,  therefore,  is 
of  the  effect  of  the  social  evolution,  which  is  so  undeniable  that 
there  is  no  reasoning  with  any  one  who  does  not  admit  it  as  the 
basis  of  the  inquiry.  The  only  ground  of  discussion  is  whether 
development  and  improvement, — the  theoretical  and  the  practical 
aspect, — are  one  ;  whether  the  development  is  necessarily  accom- 
panied by  a  corresponding  amelioration,  or  progress,  properly  so 
called.  To  me  it  appears  that  the  amelioration  is  as  unquestionable 
as  the  development  from  which  it  proceeds,  provided  we  regard  it 
as  subject,  like  the  development  itself,  to  limits,  general  and  spe- 
cial, which  science  will  be  found  to  prescribe.  The  chimerical 
notion  of  unlimited  perfectibility  is  thus  at  once  excluded.  Taking 
the  human  race  as  a  whole,  and  not  any  one  people,  it  appears  that 
human  development  brings  after  it,  in  two  ways,  an  ever-growing 
amelioration,  first,  in  the  radical  condition  of  Man,  which  no  one 
disputes  ;  and  next,  in  his  corresponding  faculties,  which  is  a  view 
much  less  attended  to.  There  is  no  need  to  dwell  upon  the  improve- 
ment in  the  conditions  of  human  existence,  both  by  the  increasing 
action  of  Man  on  his  environment  through  the  advancement  of  the 
sciences  and  arts,  and  by  the  constant  amelioration  of  his  customs 
and  manners  ;  and  again,  by  the  gradual  improvement  in  social 
organization.  We  shall  presently  see  that  in  the  Middle  Ages, 
which  are  charged  with  political  retrogression,  the  progress  was  more 
political  than  any  other.  One  fact  is  enough  to  silence  sophistical 
declamation  on  this  subject  ;  the  continuous  increase  of  population 
all  over  the  globe,  as  a  consequence  of  civilization,  while  the  wants 
of  individuals  are,  as  a  whole,  better  satisfied  at  the  same  time. 
The  tendency  to  improvement  must  be  highly  spontaneous  and  irre» 
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sistible  to  have  persevered  notwithstanding  the  enormous  faults — 
political  faults  especially — which  have  at  all  times  absorbed  or  neu- 
tralized the  greater  part  of  our  social  forces.  Even  throughout 
the  revolutionary  period,  in  spite  of  the  marked  discordance  be- 
tween the  political  system  and  the  general  state  of  civilization,  the 
improvement  has  proceeded,  not  only  in  physical  and  intellectual, 
but  also  in  moral  respects,  though  the  transient  disorganization 
could  not  but  disturb  the  natural  evolution.  As  for  the  other 
aspect  of  the  question,  the  gradual  and  slow  improvement  of  human 
nature,  within  narrow  limits,  it  seems  to  me  impossible  to  reject 
altogether  the  principle  proposed  (with  great  exaggeration,  how- 
ever) by  Lamarck,  of  the  necessary  influence  of  a  homogeneous 
and  continuous  exercise  in  producing,  in  every  animal  organism, 
and  especially  in  Man,  an  organic  improvement,  susceptible  of  be- 
ing established  in  the  race,  after  a  sufficient  persistence.  If  we 
take  the  best-marked  case — that  of  intellectual  development,  it 
seems  to  be  unquestionable  that  there  is  a  superior  aptitude  for 
mental  combinations,  independent  of  all  culture,  among  highly- 
civilized  people  ;  or,  what  comes  to  the  same  thing,  an  inferio* 
aptitude  among  nations  that  are  less  advanced, — the  average  intel- 
lect of  the  members  of  those  societies  being  taken  for  observation. 
The  intellectual  faculties  are,  it  is  true,  more  modified  than  the 
others  by  the  social  evolution  :  but  then  they  have  the  smallest  rel- 
ative eflect  in  the  individual  human  constitution  :  so  that  we  are 
authorized  to  infer  from  their  amelioration  a  proportionate  improve- 
ment in  aptitudes  that  are  more  marked  and  equally  exercised.  In 
regard  to  morals,  particularly,  I  think  it  indisputable  that  the 
gradual  development  of  humanity  favors  a  growing  preponderance 
of  the  noblest  tendencies  of  our  nature, — as  I  hope  to  prove  further 
on.  The  lower  instincts  continue  to  manifest  themselves  in  modi- 
fied action,  but  their  less  sustained  and  more  repressed  exercise 
must  tend  to  debilitate  them  by  degrees  ;  and  their  increasing  reg- 
ulation certainly  brings  them  into  involuntary  concurrence  in  the 
maintenance  of  a  good  social  economy  ;  and  especially  in  the  case 
of  the  least  marked  organisms,  which  constitute  a  vast  majority. 
These  two  aspects  of  social  evolution,  then, — the  development  which 
brings  after  it  the  improvement, — we  may  consider  to  be  admitted 
as  facts. 

Adhering  to  our  relative,  in  opposition  to  the  absolute  view,  we 
must  conclude  the  social  state,  regarded  as  a  whole,  to  have  been 
as  perfect,  in  each  period,  as  the  co-existing  condition  of  humanity 
and  of  its  environment  would  allow.  "Without  this  view,  history 
would  be  incomprehensible  ;  and  the  relative  view  is  as  indispensa- 
ble in  regard  to  progress,  as,  in  considering  social  statics,  we  saw 
it  to  be  in  regard  to  order.  If,  in  a  statical  view,  the  various  social 
elements  ?an  not  but  maintain  a  spontaneous  harmony,  which  is  the 
first  principle  of  order  ;  neither  can  any  of  them  help  being  as  ad- 
vanced, at  any  period,  as  the  whole  system  of  influences  permits. 
In  either  case,  the  harmony  and  the  movement  are  the  result  of  in- 
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variable  natural  laws  which  produce  all  phenomena  whatever  and 
are  more  obscure  in  social  science  merely  on  account  of  the  greater 
complexity  of  the  phenomena  concerned. 

And  now  occurs,  as  the  last  aspect  of  social  dynam-  Limjts  of  po]iti. 
ics,  the  question  of  the  general  limits  of  political  action.  cal  !,c,ion- 
No  enlightened  man  can  be  blind  to  the  necessary  existence  of  such 
limits,  which  can  be  ignored  only  on  the  old  theological  supposition 
of  the  legislator  being  merely  the  organ  of  a  direct  and  continuous 
Providence,  which  admits  of  no  limits.  We  need  not  stop  to  con- 
fute that  hypothesis,  which  has  no  existence  but  in  virtue  of  ancient 
habits  of  thought.  In  any  case,  human  action  is  very  limited,  in 
spite  of  all  aids  from  concurrence  and  ingenious  methods  ;  and  it  is 
difficult  to  perceive  why  social  action  should  be  exempt  from  this 
restriction,  which  is  an  inevitable  consequence  of  the  existence  of 
natural  laws.  Through  all  the  self-assertions  of  human  pride,  every 
statesman  of  experience  knows  well  the  reality  of  the  bounds  pre- 
scribed to  political  action  by  the  aggregate  of  social  influences,  to 
which  he  must  attribute  the  failure  of  the  greater  number  of  the 
projects  which  he  had  secretly  cherished  ;  and  perhaps  the  convic- 
tion is  most  thorough,  while  most  carefully  hidden,  in  the  mind  of 
the  most  powerful  of  statesmen,  because  his  inability  to  struggle 
against  natural  laws  must  be  decisive  in  proportion  to  his  implica- 
tion with  them.  Seeing  that  social  science  would  be  impossible  in 
the  absence  of  this  principle,  we  need  not  dwell  further  upon  it,  but 
may  proceed  to  ascertain  the  fitness  of  the  new  political  philosophy 
to  determine,  with  all  the  precision  that  the  subject  admits,  what  is 
the  nature  of  their  limits,  general  or  special,  permanent  or  temporary. 

Two  questions  are  concerned  here  :  first,  in  what  way  the  course 
of  human  development  may  be  affected  by  the  aggregate  of  causes 
of  variation  which  may  be  applied  to  it  ;  and  next,  what  share  the 
voluntary  and  calculated  action  of  our  political  combinations  may 
have  among  these  modifying  influences.  The  first  question  is  by 
far  the  most  important,  both  because  it  is  a  general  principle,  which 
the  second  is  not,  and  because  it  is  fully  accessible,  which,  again, 
the  second  is  not. 

We  must  observe,  in  the  first  place,  that  social  phe-  So,.ia]  pi,enom. 
nomena  may,  from  their  complexity,  be  more  easily  ena  modifiable, 
modified  than  any  others,  according  to  the  law  which  was  estab- 
lished to  that  effect  on  preceding  pages.  Thus,  the  limits  of  varia- 
tion are  wider  in  regard  to  sociological  than  any  other  laws.  If, 
then,  human  intervention  holds  the  same  proportionate  rank  among 
modifying  influences  as  it  is  natural  at  first  to  suppose,  its  influence 
must  be  more  considerable  in  the  first  case  than  in  the  other,  all 
appearances  to  the  contrary  notwithstanding.  This  is  the  first  sci- 
entific foundation  of  all  rational  hopes  of  a  systematic  reformation 
of  humanity  ;  and  on  this  ground  illusions  of  this  sort  certainly  ap- 
pear more  excusable  than  on  any  other  subject.  But  though  modi- 
fications, from  all  causes,  are  greater  in  the  case  of  political  than 
of  simpler  phenomena,  still  they  can  never  be  n.oiv  than  modifica- 
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tions  :  that  is,  they  will  always  be  in  subjection  to  those  funda 
mental  laws,  whether  statical  or  dynamical,  which  regulate  the 
harmony  of  the  social  elements,  and  the  filiation  of  their  successive 
variations.  There  is  no  disturbing  influence,  exterior  or  human, 
which  can  make  incompatible  elements  co-exist  in  the  political  sys- 
tem, nor  change  in  any  way  the  natural  laws  of  the  development  of 
humanity.  The  inevitable  gradual  preponderance  of  continuous 
influences,  however  imperceptible  their  power  may  be  at  first,  is 
now  admitted  with  regard  to  all  natural  phenomena;  and  it  must 
be  applied  to  social  phenomena,  whenever  the  same  method  of  phi- 
losophizing is  extended  to  them.  What  then  are  the  modifications 
of  which  the  social  organism  and  social  life  are  susceptible,  if  noth- 
ing can  alter  the  laws  cither  of  harmony  or  of  succession?  The 
answer  is  that  modifications  act  upon  the  intensity  and  secondary 
operation  of  phenomena,  but  without  affecting  their  nature  or  their 
filiation.  To  suppose  that  they  could,  would  be  to  exalt  the 
disturbing  above  the  fundamental  cause,  and  would  destroy  the 
whole  economy  of  laws.  In  the  political  system  this  principle 
of  positive  philosophy  shows  that,  in  a  statical  view,  any  possible 
variations  can  affect  only  the  intensity  of  the  different  tendencies 
belonging  to  each  social  situation,  without  in  any  way  hindering  or 
producing,  or,  in  a  word,  changing  the  nature  of,  those  tendencies; 
and,  in  the  same  way.  in  a  dynamical  view,  the  progress  of  the  race 
must  be  considered  susceptible  of  modification  only  with  regard  to 
its  speed,  and  without  any  reversal  in  the  order  of  development,  or 
any  interval  of  any  importance  being  overleaped.  These  variations 
are  analogous  to  those  of  the  animal  organism,  with  the  one  differ- 
ence that  in  sociology  fchey  aie  more  complex  ;  and,  as  we  saw  that 
the  limits  of  variation  remain  to  be  established  in  biology,  it  is  not 
to  be  expected  that  sociology  should  be  more  advanced.  But  all 
we  want  here  is  to  obtain  a  notion  of  the  general  spiritof  the  law, 
in  regard  both  to  social  statics  and  dynamics  ;  and  looking  at  it 
from  both  points  of  view,  it  seems  to  me  impossible  to  question  its 
truth.  In  the  intellectual  order  of  phenomena,  for  instance,  there 
is  no  accidental  influence,  nor  any  individual  superiority,  which  can 
transfer  to  one  period  the  discoveries  reserved  for  a  subsequent 
age,  in  the  natural  course  of  the  human  mind  ;  nor  can  there  be  the 
reverse  case  of  postponement.  The  history  of  the  sciences  settles 
the  question  of  the  close  dependence  of  even  the  most  eminent  indi- 
vidual genius  on  the  contemporary  state  of  the  human  mind  ;  and 
this  is  above  all  remarkable  in  regard  to  the  improvement  of  meth- 
ods of  investigation,  either  in  the  way  of  reasoning  or  experiment. 
The  same  thing  happens  in  regard  to  the  arts  ;  and  especially  in 
whatever  depends  on  mechanical  means  in  substitution  for  human 
action.  And  there  is  not,  in  reality,  any  more  room  for  doubt  in 
the  case  of  moral  development,  the  character  of  which  is  certainly 
determined,  in  each  period,  by  the  corresponding  state  of  the  social 
evolution,  whatever  may  be  the  modifications  caused  by  education 
or  individual  organization.     Each  of  the  leading  modes  of  social 
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existence  determines  for  itself  a  certain  system  of  morals  and  man- 
ners, the  common  aspect  of  which  is  easily  recognised  in  all  indi 
viduals,  in  the  midst  of  their  characteristic  differences  p  for  instance, 
there  is  a  state  of  human  life  in  which  the  best  individual  natures 
contract  a  habit  of  ferocity,  from  which  very  inferior  natures  easily 
emancipate  themselves,  in  a  better  state  of  society.  The  case  is 
the  same,  in  a  political  point  of  view,  as  our  historical  analysis  will 
hereafter  show.  And  in  fact,  if  we  were  to  review  all  the  facts  and 
reflections  which  establish  the  existence  of  the  limits  of  variation, 
whose  principle  I  have  just  laid  down,  we  should  find  ourselves 
reproducing  in  succession  all  the  proofs  of  the  subjection  of  social 
phenomena  to  invariable  laws  ;  because  the  principle  is  neither  more 
nor  less  than  a  strict  application  of  the  philosophical  conception. 

We  can  not  enlarge  upon  the  second  head  :  that  is,  0rd(T  of niodify 
the  classification  of  modifying  influences  according  to  ins  influences. 
their  respective  importance.  If  such  a  classification  is  not  yet 
established  in  biology,  it  would  be  premature  indeed  to  attempt  it 
in  social  science.  Thus,  if  the  three  chief  causes  of  social  varia- 
tion appear  to  me  to  result  from,  first,  race  ;  secondly,  climate  ; 
thirdly,  political  action  in  its  whole  scientific  extent,  it  would 
answer  none  of  our  present  purposes  to  inquire  here  whether  this 
or  some  other  is  the  real  order  of  their  importance.  The  political 
influences  are  the  only  ones  really  open  to  our  intervention  ;  and 
to  that  head  general  attention  must  l^e  directed,  though  with  great 
-care  to  avoid  the  conclusion  that  that  class  of  influences  must  be 
the  most  important  because  it  is  the  most  immediately  interesting 
to  us.  It  is  owing  to  such  an  illusion  as  this  that  observers  who 
believe  themselves  emancipated  from  old  prejudices  can  not  obtain 
sociological  knowledge,  because  they  enormously  exaggerate  the 
power  of  political  action.  Because  political  operations,  temporal 
or  spiritual,  can  have  no  social  efficacy  but  in  as  far  as  they  are  in 
accordance  with  the  corresponding  tendencies  of  the  human  mind, 
they  are  supposed  to  have  produced  what  is  in  reality  occasioned 
by  a  spontaneous  evolution,  which  is  less  conspicuous,  and  easily 
overlooked.  Such  a  mistake  proceeds  in  neglect  of  numerous  and 
marked  cases  in  history,  in  which  the  most  prodigious  political 
authority  has  left  no  lasting  traces  of  its  well-sustained  develop- 
ment, because  it  moved  in  a  contrary  direction  to  modern  civiliza- 
tion ;  as  in  the  instances  of  Julian,  of  Philip  IL,  of  Napoleon 
Bonaparte,  etc.  The  inverse  cases,  unhappily  too  few,  are  still 
more  decisive  ;  those  cases  in  which  political  action,  sustained  by 
.an  equally  powerful  authority,  has  nevertheless  failed  in  the  pursuit 
of  ameliorations  that  were  premature,  though  in  accordance  with 
the  social  movement  of  the  time.  Intellectual  history,  as  well  as 
political,  furnishes  examples  of  this  kind  in  abundance.  It  has 
been  sensibly  remarked  by  Fergusson,  that  even  the  action  of  one 
nation  upon  another,  whether  by  conquest  or  otherwise,  though  the 
most  intense  of  all  social  forces,  can  effect  merely  such  modifica- 
tions as  are  in  accordance  with  its  existing  tendencies;  so  that,  in 
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(act,  the  action  merely  accelerates  or  extends  a  development  which 
would  have  taken  place  without  it.  In  politics,  as  in  science,  op* 
vortuneness  if  always  the  main  condition  of  all  great  and  durable 
influence,  whatever  may  be  the  personal  value  of  the  superior  man 
to  whom  the  multitude  attribute  social  action  of  which  he  is  merely 
the  fortunate  organ.  The  power  of  the  individual  over  the  race  is 
subject  to  these  general  limits,  even  when  the*effects,  for  good  or 
for  evil,  are  as  easy  as  possible  to  produce.  In  revolutionary  times, 
for  instance,  those  who  arc  proud  of  having  aroused  anarchical 
pussions  in  their  contemporaries  do  not  see  that  their  miserable 
triumph  is  due  to  a  spontaneous  disposition,  determined  by  the 
aggregate  of  the  corresponding  social  state,  which  has  produced  a 
provisional  and  partial  relaxation  of  the  general  harmony.  As  for 
the  rest,  it  being  ascertained  that  there  are  limits  of  variation 
among  social  phenomena, and  modifications  dependent  on  system- 
atic political  action  :  and  as  the  scientific  principle  which  is  to 
describe  such  modifications  is  now  known  ;  the  influence  and  scope 
of  that  principle  must  be  determined  in  each  case  by  the  direct 
development  of  social  science,  applied  to  the  appreciation  of  the 
corresponding  state  of  circumstances.  It  is  by  such  estimates, 
empirically  attempted,  that  men  of  genius  have  been  guided  in  all 
great  and  profound  action  upon  humanity  in  any  way  whatever  ; 
and  it  is  only  thus  that  they  have  been  able  to  rectify,  in  a  rough 
way,  the  illusory  suggestion»  of  the  irrational  doctrines  in  which 
they  were  educated.  Everywhere,  as  I  have  so  often  said,  foresight 
is  the  true  source  of  action. 

The  inaccurate  intellectual  habits  which  as  yet  prevail  in  politi- 
cal philosophy  may  induce  an  apprehension  that,  according  to  such 
considerations  as  those  just  presented,  the  new  science  of  Social 
Physics  may  reduce  us  to  mere  observation  of  human  events,  ex 
eluding  all  continuous  intervention.  It  is,  however,  certain  that, 
while  dissipating  all  ambitious  illusions  about  the  indefinite  action 
of  Man  on  civilization,  the  principle  of  rational  limits  to  political 
action  establishes,  in  the  most  exact  and  unquestionable  manner, 
the  true  point  of  contact  between  social  theory  and  practice.  It  is 
by  this  principle  only  that  political  art  can  assume  a  systematic 
character,  by  its  release  from  arbitrary  principles  mingled  with 
empirical  notions.  It  is  thus  only  that  political  art  can  pass  up- 
ward as  medical  art  has  done  ;  the  two  cases  being  strongly  analo- 
gous. As  political  intervention  can  have  no  efficacy  unless  it  rests 
on  corresponding  tendencies  of  the  political  organism  or  life,  so  as 
to  aid  its  spontaneous  development,  it  is  absolutely  necessary  to- 
understand  the  natural  laws  of  harmony  and  succession  which  deter- 
mine, in  every  period,  and  under  every  social  aspect,  what  the  hu- 
man evolution  is  prepared  to  produce,  pointing  out,  at  the  same 
time,  the  chief  obstacles  which  may  be  got  rid  of.  It  would  be 
exaggerating  the  scope  of  such  an  art  to  suppose  it  capable  of  ob- 
viating, in  all  cases,  the  violent  disturbances  which  are  occasioned 
by  impediments  to  the  natural  evolution.     In  the  highly  complex 
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social  organism,  maladies  and  crises  are  necessarily  even  more  in- 
evitable than  in  the  individual  organism.  But,  though  science  is 
powerless  for  the  moment  amidst  wild  disorder  and  extravagance, 
it  may  palliate  and  abridge  the  crises,  by  understanding  their  char- 
acter and  foreseeing  their  issue,  and  by  more  or  less  intervention, 
where  any  is  possible.  Here,  as  in  other  cases,  and  more  than 
in  other  cases,  the  office  of  science  is,  not  to  govern,  but  to  modify 
phenomena;  and  to  do  this,  it  is  necessary  to  understand  their 
laws. 

Thus,  then,  we  see  what  is  the  function  of  social  science.  With- 
out extolling  or  condemning  political  facts,  science  regards  them 
as  subjects  of  observation  :  it  contemplates  each  phenomenon  in  its 
harmony  with  co-existing  phenomena,  and  in  its  connection  with 
the  foregoing  and  the  following  state  of  human  development  :  it  en- 
deavors to  discover,  from  both  points  of  view,  the  general  relations 
which  connected  all  social  phenomena:  and  each  of  them  is  ex- 
plained, in  the  scientific  sense  of  the  word,  when  it  has  been  con- 
nected with  the  whole  of  the  existing  situation,  and  the  whole  of 
the  preceding  movement.  Favoring  the  social  sentiment  in  the 
highest  degree,  this  science  fulfils  the  famous  suggestion  of  Pascal, 
by  representing  the  whole  human  race,  past,  present,  and  future,  as 
constituting  a  vast  and  eternal  social  unit,  whose  different  organs, 
individual  and  national,  concur,  in  their  various  modes  and  degrees, 
in  the  evolution  of  humanity.  Leading  us  on,  like  every  other  sci- 
ence, with  as  much  exactness  as  the  extreme  complexity  of  its 
phenomena  allows,  to  a  systematic  prevision  of  the  events  which 
must  result  from  either  a  given  situation  or  a  given  aggregate  of 
antecedents,  political  science  enlightens  political  art,  not  only  in 
regard  to  the  tendencies  which  should  be  aided,  but  as  to  the  chief 
means  that  should  be  employed,  so  as  to  avoid  all  useless  or  ephem- 
eral and  therefore  dangerous  action  ;  in  short,  all  waste  of  any  kind 
of  social  force. 

This  examination  of  the  general  spirit  of  political  Mean8  of  invea. 
philosophy  has  been  much  more  difficult  than  the  same  tg»fc>n. 
process  in  regard  to  any  established  science.  The  next  step,  now 
that  this  is  accomplished,  is  to  examine,  according  to  my  usual 
method,  the  means  of  investigation  proper  to  Social  science.  In 
virtue  of  a  law  before  recognised,  we  may  expect  to  find  in  Sociology 
a  more  varied  and  developed  system  of  resources  than  in  any  other, 
in  proportion  to  the  complexity  of  the  phenomena,  while  yet,  this 
extension  of  means  does  not  compensate  for  the  increased  imperfec- 
tion arising  from  the  intricacy.  The  extension  of  the  means  is 
also  more  difficult  to  verify  than  in  any  prior  case,  from  the  novelty 
of  the  subject  ;  and  I  can  scarcely  hope  that  such  a  sketch  as  I 
must  present  here  will  command  such  confidence  as  will  arise  when 
a  complete  survey  of  the  science  shall  have  confirmed  what  I  now 
offer. 

As  Social  Physics  assumes  a  place  in  the  hierarchy  of  sciences 
after  all  the  rest  and  therefore  dependent  on  them,  its  means  of 
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investigation  must  be  of  two  kinds  :  those  which  are  peculiar  to 
itself,  and  which  may  be  called  direct,  and  those  which  arise  from 
the  connection  of  sociology  with  the  other  sciences;  and  these  last, 
though  indirect,  are  as   indispensable  as  the  first.     I 
shall  review,  first,  the  direct  resources  of  the  science. 
Here,  as  in  all  the  other  cases,  there  are  three  methods  of  pro- 
ceeding:— by  Observation,  Experiment,  and  Comparison. 

Very  imperfect  and  even  vicious  notions  prevail  at 
present  as  to  what  Observation  can  be  and  can  effect  in 
social  science.     Tlie  chaotic  state  of  doctrine  of  the  last  century 
has  extended   to  Method  :   and   amidst  our  intellectual  disorgani- 
zation, difficulties  have,  been   magnified;    precautionary  methods, 
experimental    and   rational,  have  been  broken   up;   and  even  the 
possibility  of  obtaining  social  knowledge  by  observation  has  been 
dogmatically  denied;  but  if  the  sophisms  put  forth  on  this  subject 
were  true,  they  would  destroy  the  certainty,  not  only  of  social  sci- 
ence, but  of  all  the  simpler  and  more  perfect  ones  that  have  gone 
before.     The  ground  of  doubt  assigned  is  the  uncertainty  of  human 
testimony  ;  but  all   the   sciences,   up  to  the  most  simple,  require 
proofs  of  testimony  :  that  is.  in  the  elaboration  of  the  most  positive 
theories,  we  have  to  admit  observations  which  could  not  be  directly 
made,  nor  even  repeated,  by  those  who  use  them,  and  the  reality 
of  which  rests  only  on  the  faithful  testimony  of  the  original  investi- 
gators ;   there  being  nothing  in   this  to  prevent  the  use  of  such 
proofs,  in  concurrence  with  immediate  observations.    In  astronomy, 
such  a  method  is  obviously  necessary  :  it  is  equally,  though  less 
obviously  necessary  even  in  mathematics;    and,  of  course,  much 
more  evidently  in  the  case  of  the  more  complex  sciences.     How 
could  any  science  emerge  from  the  nascent  state — how  could  there 
be  any  organization  of  intellectual  labor,  even   if  research  were 
restricted  to  the  utmost,  if  every  one  rejected  all  observations  but 
his  own  ?     The  stoutest  advocates  of  historical  skepticism  do  not  go 
so  far  as  to  advocate  this.     It  is  only  in  the  case  of  social  phenom- 
ena that  the  paradox  is  proposed  :  and  it  is  made  use  of  there  be- 
cause it  is  one  of  the  weapons  of  the  philosophical  arsenal  which 
the  revolutionary  metaphysical  doctrine  constructed  for  the  intel- 
lectual overthrow  of  the  ancient  political  system.     The  next  great 
hinderance  to  the  use  of  observation  is  the  empiricism  which  is  in- 
troduced into  it  by  those  who,  in  the  name  of  impartiality,  would 
interdict  the  use  of  any  theory  whatever.     No  logical  dogma  could 
be  more  thoroughly  irreconcilable  with  the  spirit  of  the  positive 
philosophy,  or  with  its  special  character  in  regard  to  the  study  of 
social  phenomena,  than  this.     No  real  observation  of  any  kind  of 
phenomena  is  possible,  except  in  as  far  as  it  is  first  directed,  and 
finally  interpreted,  by  some  theory  :   and  it  was  this  logical  need 
which,  in  the  infancy  of  human  reason,  occasioned  the  rise  of  theo- 
logical philosophy,  as  we  shall  see  in  the  course  of  our  historical 
survey.     The  positive  philosophy  does  not  dissolve  this  obligation, 
but,  on  the  contrary,  extends  and  fulfils  it  more  and  more,  the  fur- 
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ther  the  relations  of  phenomena  are  multiplied  and  perfected  by  it. 
Hence  it  is  clear  that,  scientifically  speaking,  all  isolated,  empirical 
observation  is  idle,  and  even  radically  uncertain  ;  that  science  can 
use  only  those  observations  which  are  connected,  at  least  hypothet- 
ical!)', with  some  law  ;  that  it  is  such  a  connection  which  makes  the 
chief  difference  between  scientific  and  popular  observation,  embra- 
cing the  same  facts,  but  contemplating  them  from  different  points 
of  view  :  and  that  observations  empirically  conducted  can  at  most 
supply  provisional  materials,  which  must  usually  undergo  an  ulte- 
rior revision.  The  rational  method  of  observation  becomes  more 
necessary  in  proportion  to  the  complexity  of  the  phenomena,  amid 
which  the  observer  would  not  know  what  he  ought  to  look  at  in  the 
facts  before  his  eyes,  but  for  the  guidance  of  a  preparatory  theory  ; 
and  thus  it  is  that  by  the  connection  of  foregoing  facts  we  learn  to 
see  the  facts  that  follow.  This  is  undisputed  with  regard  to  astro- 
nomical, physical,  and  chemical  research,  and  in  every  branch  of 
biological  study,  in  which  good  observation  of  its  highly  complex 
phenomena  is  still  very  rare,  precisely  because  its  positive  theories 
are  very  imperfect.  Carrying  on  the  analogy,  it  is  evident  that  in 
the  corresponding  divisions,  statical  and  dynamical,  of  social  sci- 
ence, there  is  more  need  than  anywhere  else  of  theories  which  shall 
scientifically  connect  the  facts  that  are  happening  with  those  that 
have  happened  :  and  the  more  we  reflect,  the  more  distinctly  we 
shall  see  that  in  proportion  as  known  facts  are  mutually  connected 
we  shall  be  better  able,  not  only  to  estimate,  but  to  perceive,  those 
which  are  yet  unexplored.  I  am  not  blinp.  to  the  vast  difficulty 
which  this  requisition  imposes  on  the  institution  of  positive  sociol- 
ogy— obliging  us  to  create  at  once,  so  to  speak,  observations  and 
laws,  on  account  of  their  indispensable  connection,  placing  us  in  a 
sort  of  vicious  circle,  from  which  we  can  issue  only  by  employing 
in  the  first  instance  materials  which  are  badly  elaborated,  and  doc- 
trines which  are  ill-conceived.  How  I  may  succeed  in  a  task  so 
difficult  and  delicate,  we  shall  see  at  its  close  ;  but,  however  that 
mny  be,  it  is  clear  that  it  is  the  absence  of  any  positive  theory 
which  at  present  renders  social  observations  so  vague  and  incohe- 
rent. There  can  never  be  any  lack  of  facts  ;  for  in  this  case  even 
more  than  in  others,  it  is  the  commonest  sort  of  facts  that  are 
most  important,  whatever  the  collectors  of  secret  anecdotes  may 
think  ;  but,  though  we  are  steeped  to  the  lips  in  them,  we  can 
make  no  use  of  them,  nor  even  be  aware  of  them,  for  want  of  spec- 
ulative guidance  in  examining  them.  The  statical  observation  of  a 
crowd  of  phenomena  can  not  take  place  without  some  notion,  how- 
ever elementary,  of  the  laws  of  social  interconnection  :  and  dynami- 
cal facts  could  have  no  fixed  direction  if  they  were  not  attached,  at 
least  by  a  provisional  hypothesis,  to  the  laws  of  social  development. 
The  positive  philosophy  is  very  far  from  discouraging  historical  or 
any  other  erudition  ;  but  the  precious  night-watchings,  now  so  lost 
in  the  laborious  acquisition  of  a  conscientious  but  barren  learning, 
may  be  made  available  by  it  for  the  constitution  of  true  social  sci- 
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ence,  and  the  increased  honor  of  the  earnest  minds  that  are  devoted 
to  it.  The  new  philosophy  will  supply  fresh  and  nobler  subjects, 
unhoped-for  insight,  a  loftier  aim,  and  therefore  a  higher  scientific 
dignity.  It  will  discard  none  but  aimless  labors,  without  principle 
and  without  character  ;  as  in  Physics,  there  is  no  room  for  compi- 
lations of  empirical  observations  ;  and  at  the  same  time,  philosophy 
will  render  justice  to  the  zeal  of  students  of  a  past  generation,  who, 
destitute  of  the  favorable  guidance  which  we,  of  this  day,  enjoy,  fol- 
lowed up  their  laborious  historical  researches  with  an  instinctive 
perseverance,  and  in  spite  of  the  superficial  disdain  of  the  philoso- 
phers of  the  time.  No  doubt,  the  same  danger  attends  research 
here  as  elsewhere:  the  danger  that,  from  the  continuous  use  of  sci- 
entific theories,  the  observer  may  Bometimes  pervert  facts,  by  erro- 
neously supposing  them  to  verify  some  ill-grounded  speculative 
prejudices  of  his  own.  But  we  have  the  same  guard  here  as  else- 
where— in  the  farther  extension  of  the  science  :  and  the  case  would 
not  be  improved  by  a  recurrence  to  empirical  methods,  which 
would  be  merely  leaving  theories  that  may  be  misapplied  but  can 
always  be  rectified,  for  imaginary  notions  which  can  not  be  substan- 
tiated at  all.  Our  feeble  reason  may  often  fail  in  the  application 
of  positive  theories  ;  but  at  least  they  transfer  us  from  the  domain 
of  imagination  to  that  of  reality,  and  expose  us  infinitely  less  than 
any  other  kind  of  doctrine  to  the  danger  of  seeing  in  facts  that 
which  is  not. 

It  is  now  clear  that  social  science  requires,  more  than  any  other, 
the  subordination  of  Observation  to  the  statical  and  dynamical  laws 
of  phenomena.  No  social  fact  can  have  any  scientific  meaning  till 
it  is  connected  with  some  other  social  fact  ;  without  which  connec- 
tion it  remains  a  mere  anecdote,  involving  no  rational  utility.  This 
condition  so  far  increases  the  immediate  difficulty  that  good  ob- 
servers will  be  rare  at  first,  though  more  abundant  than  ever  as  the 
science  expands  :  and  here  we  meet  with  another  confirmation  of 
what  I  said  at  the  outset  of  this  volume,  —  that  the  formation  of 
social  theories  should  be  confided  only  to  the  best  organized  minds, 
prepared  by  the  most  rational  training.  Explored  by  such  minds, 
according  to  rational  views  of  co-existence  and  succession,  social 
phenomena  no  doubt  admit  of  much  more  varied  and  extensive 
means  of  investigation  than  phenomena  of  less  complexity.  In  this 
view,  it  is  not  only  the  immediate  inspection  or  direct  description 
of  events  that  affords  useful  means  of  positive  exploration  ;  but  the 
consideration  of  apparently  insignificant  customs,  the  appreciation 
of  various  kinds  of  monuments,  the  analysis  and  comparison  of  lan- 
guages, and  a  multitude  of  other  resources.  In  short,  a  mind  suit- 
ably trained  becomes  able  by  exercise  to  convert  almost  all  impres- 
sions from  the  events  of  life  into  sociological  indications,  when  once 
the  connection  of  all  indications  with  the  leading  ideas  of  the  sci- 
ence is  understood.  This  is  a  facility  afforded  by  the  mutual  re- 
lation of  the  various  aspects  of  society,  which  may  partly  compen- 
sate for  the  difficulty  caused  by  that  mutual  connection  :  if  it  reii- 
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ders  observation  more  difficult,  it  affords  more  means  for  its  pros- 
ecution. 

It  might  be  supposed  beforehand  that  the  second 
method  of  investigation,  Experiment,  must  be  wholly 
inapplicable  in  Social  Science  ;  but  we  shall  find  that  the  science  is 
not  entirely  deprived  of  this  resource,  though  it  must  be  one  of  in- 
ferior value.  We  must  remember  (what  was  before  explained)  that 
there  are  two  kinds  of  experimentation, — the  direct  and  the  indi- 
rect :  and  that  it  is  not  necessary  to  the  philosophical  character  of 
this  method  that  the  circumstances  of  the  phenomenon  in  question 
should  be,  as  is  vulgarly  supposed  in  the  learned  world,  artificially 
instituted.  Whether  the  case  be  natural  or  factitious,  experimenta- 
tion takes  place  whenever  the  regular  course  of  the  phenomenon  is 
interfered  with  in  any  determinate  manner.  The  spontaneous  nature 
of  the  alteration  has  no  effect  on  the  scientific  value  of  the  case,  if 
the  elements  are  known.  It  is  in  this  sense  that  experimentation 
is  possible  in  Sociology.  If  direct  experimentation  had  become  too 
difficult  amidst  the  complexities  of  biology,  it  may  well  be  consider- 
ed impossible  in  social  science.  Any  artificial  disturbance  of  any 
social  element  must  affect  all  the  rest,  according  to  the  laws  both 
of  co-existence  and  succession  ;  and  the  experiment  would  therefore, 
if  it  could  be  instituted  at  all,  be  deprived  of  all  scientific  value, 
through  the  impossibility  of  isolating  either  the  conditions  or  the 
results  of  the  phenomenon.  But  we  saw,  in  our  survey  of  biology, 
that  pathological  cases  are  the  true  scientific  equivalent  of  pure  ex- 
perimentation, and  why.  The  same  reasons  apply,  with  even  more 
force,  to  sociological  researches.  In  them,  pathological  analysis 
consists  in  the  examination  of  cases,  unhappily  too  common,  in  which 
the  natural  laws,  either  of  harmony  or  of.  succession,  are  disturbed 
by  any  causes,  special  or  general,  accidental  or  transient  ;  as  in 
revolutionary  times  especially  ;  and  above  all,  in  our  own.  These 
disturbances  are,  in  the  social  body,  exactly  analogous  to  diseases 
in  the  individual  organism  :  and  I  have  no  doubt  whatever  that  the 
analogy  will  be  more  evident  (allowance  being  made  for  the  unequal 
complexity  of  the  organisms)  the  deeper  the  investigation  goes.  In 
both  cases  it  is,  as  I  said  once  before,  a  noble  use  to  make  of  our 
reason,  to  disclose  the  real  laws  of  our  nature,  individual  or  social, 
by  the  analysis  of  its  sufferings.  But  if  the  method  is  imperfectly 
instituted  in  regard  to  biological  questions,  much  more  faulty  must 
it  be  in  regard  to  the  phenomena  of  social  science,  for  want  even 
of  the  rational  conceptions  to  which  they  are  to  be  referred.  We 
see  the  most  disastrous  political  experiments  for  ever  renewed,  with 
only  some  insignificant  and  ii  rational  modifications,%though  their 
first  operation  should  have  fully  satisfied  us  of  the  uselessness  and 
danger  of  the  expedients  proposed.  Without  forgetting  how  much  is 
ascribable  to  the  influence  of  human  passions,  we  must  remember 
that  the  deficiency  of  an  authoritative  rational  analysis  is  one  of  the 
main  causes  of  the .  barrenness  imputed  to  social  experiments,  the 
course  of  which  would  become  much  more  instructive  if  it  were 
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better  observed.  The  great  natural  laws  exist  and  act  in  all  con- 
ditions of  the  organism  ;  for,  as  we  saw  in  the  case  of  biology,  it  is 
an  error  to  suppose  that  they  are  violated  or  suspended  in  the  case 
of  disease  :  and  we  are  therefore  justified  in  drawing  our  con- 
clusions, with  due  caution,  from  the  scientific  analysis  of  disturbance 
to  the  positive  theory  of  normal  existence.  This  is  the  nature  and 
character  of  the  indirect  experimentation  which  discloses  the  real 
economy  of  the  social  body  in  a  more  marked  manner  than  simple 
observation  could  do.  It  is  applicable  to  all  orders  of  sociological 
research,  whether  relating  to  existence  or  to  movement,  and  regard- 
ed under  any  aspect  whatever,  physical,  intellectual,  moral  or  polit- 
ical ;  and  to  all  degrees  of  the  social  evolution,  from  which,  unhap- 
pily, disturbances  have  never  been  absent.  As  for  its  present  ex- 
tension, no  one  can  venture  to  offer  any  statement  of  it,  because  it 
has  never  been  duly  applied  in  any  investigation  in  political  philos- 
ophy :  and  it  can  become  customary  only  by  the  institution  of  the 
new  science  which  I  am  endeavoring  to  establish.  But  I  could  not 
omit  this  notice  of  it,  as  one  of  the  means  of  investigation  proper 
to  social  science. 

As  for  the  third  of  those  methods,  Comparison,  the 
reader  must  bear  in  mind  the  explanations  offered,  in 
our  survey  of  biological  philosophy,  of  the  reasons  why  the  com- 
parative method  must  prevail  iu  all  studies  of  which  the  living 
organism  is  the  subject  ;  and  the  more  remarkably,  in  proportion 
to  the  rank  of  the  organism.  The  same  considerations  apply  in 
the  present  case,  in  a  more  conspicuous  degree  ;  and  I  may  leave  it 
to  the  reader  to  make  the  application,  merely  pointing  out  the  chief 
differences  which  distinguish  the  use  of  the  comparative  method  in 
sociological  inquiries. 

ornpe  is™ with  It  is  a  yei7  irrational  disdain  which  makes  us  object 
in-  ri...-  niuHi-.  to  all  comparison  between  human  society  and  the  social 
state  of  the  lower  animals.  This  unphilosophical  pride  arose  out 
of  the  protracted  influence  of  the  theologico-metaphysical  philos- 
ophy ;  and  it  will  be  corrected  by  the  positive  philosophy,  when  we 
better  understand  and  can  estimate  the  social  state  of  the  higher 
orders  of  mammifers,  for  instance.  We  have  seen  how  important 
is  the  study  of  individual  life,  in  regard  to  intellectual  and  moral 
phenomena, — of  which  social  phenomena  are  the  natural  result  and 
complement.  There  was  once  the  same  blindness  to  the  importance 
of  the  procedure  in  this  case  as  now  in  the  other  ;  and  as  it  has 
given  way  in  the  one  case,  so  it  will  in  the  other.  The  chief  defect 
in  the  kind  of  sociological  comparison  that  we  want  is  that  it  is 
limited  to  statical  considerations  ;  whereas  the  dynamical  are,  at 
the  present  time,  the  preponderant  and  direct  subject  of  science. 
The  restriction  results  from  the  social  state  of  animals  being,  though 
not  so  stationary  as  we  are  apt  to  suppose,  yet  susceptible  only  of 
extremely  small  variations,  in  no  way  comparable  to  the  continued 
progression  of  humanity  in  its  feeblest  days.  But  there  is  no 
doubt  of  the  scientific  utility  of  such  a  comparison,  in  the  statical 
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province,  where  it  characterizes  the  elementary  laws  of  social  inter- 
connection, by  exhibiting  their  action  in  the  most  imperfect  state  of 
society,  so  as  even  to  suggest  useful  inductions  in  regard  to  human 
society.  There  can  not  be  a  stronger  evidence  of  the  natural  char- 
acter of  the  chief  social  relations,  which  some  people  fancy  that 
they  can  transform  at  pleasure.  Such  sophists  will  cease  to  regard 
the  great  ties  of  the  human  family  as  factitious  and  arbitrary  when 
they  find  them  existing,  with  the  same  essential  characteristics, 
among  the  animals,  and  more  conspicuously,  the  nearer  the  organ- 
isms approach  to  the  human  type.  In  brief,  in  all  that  part  of 
sociology  which  is  almost  one  with  intellectual  and  moral  biology, 
or  with  the  natural  history  of  Man  ;  in  all  that  relates  to  the  first 
germs  of  the  social  relations,  and  the  first  institutions  which  were 
founded  by  the  unity  of  the  family  or  the  tribe,  there  is  not  only 
great  scientific  advantage,  but  real  philosophical  necessity  for 
employing  the  rational  comparison  of  human  with  other  animal 
societies.  Perhaps  it  might  even  be  desirable  not  to  confine  the 
comparison  to  societies  which  present  a  character  of  voluntary  co- 
operation, in  analogy  to  the  human.  They  must  always  rank  first 
in  importance  :  but  the  scientific  spirit,  extending  the  process 
to  its  final  logical  term,  might  find  some  advantage  in  examining 
those  strange  associations,  proper  to  the  inferior  animals,  in  which 
an  involuntary  co-operation  results  from  an  indissoluble  organic 
union,  either  by  simple  adhesion  or  real  continuity.  If  the  science 
gained  nothing  by  this  extension,  the  method  would.  And  there  is 
nothing  that  can  compare  with  such  an  habitual  scientific  compari- 
son for  the  great  service  of  casting  out  the  absolute  spirit  which  is 
the  chief  vice  of  political  philosophy.  It  appears  to  me,  moreover, 
that,  in  a  practical  view,  the  insolent  pride  which  induces  some 
ranks  of  society  to  suppose  themselves  as,  in  a  manner,  of  another 
species  than  the  rest  of  mankind,  is  in  close  affinity  with  the  irra- 
tional disdain  that  repudiates  all  comparison  between  human  and 
other  animal  nature.  However  all  this  may  be,  these  considera- 
tions apply  only  to  a  methodical  and  special  treatment  of  social 
philosophy.  Here,  where  I  can  offer  only  the  first  conception  of 
the  science,  in  which  dynamical  considerations  must  prevail,  it  is 
evident  that  I  can  make  little  use  of  the  kind  of  comparison  ;  and 
this  makes  it  all  the  more  necessary  to  point  it  out,  lest  its  omission 
should  occasion  such  scientific  inconveniences  as  I  have  just  indi- 
cated. The  commonest  logical  procedures  are  generally  so  charac- 
terized by  their  very  application,  that  nothing  more  of  a  preliminary 
nature  is  needed  than  the  simplest  examination  of  their  fundamen- 
tal properties. 

To  indicate  the  order  of  importance  of  the  forms  of  society  which 
are  to  be  studied  by  the  Comparative  Method,  I  begin  with  the 
chief  method,  which  consists  in  a  comparison  of  the  „ 

-..„,  .  ,  \  i  Cnmpiir'son     of 

dînèrent  coexisting  states  ot  human  society  on  the  va-  coexisting  itatM 
rious  parts  of  the  earth's  surface, — those  states  being 
completely  independent  of  each  other.     By  this  method,  the  differ- 
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eut  stages  of  evolution  may  all  be  observed  at  once.  Though  the 
progression  is  single  and  uniform,  in  regard  to  the  whole  race,  some 
very  considerable  and  very  various  populations  have,  from  causes 
which  are  little  understood,  attained  extremely  unequal  degrees 
of  development,  so  that  the  former  states  of  the  most  civilized 
nations  are  now  to  be  seen,  amid  some  partial  differences,  among 
contemporary  populations  inhabiting  different  parts  of  the  globe. 
in  its  relation  to  Observation,  this  kind  of  comparison  offers  the 
advantage  of  being  applicable  both  to  statical  and  dynamical  inqui- 
ries, tv.rifying  the  laws  of  both,  and  even  furnishing  occasionally 
valu  h  hie  direct  inductions  in  regard  to  both.  In  the  second  place, 
it  exhibits  all  possible  degrees  of  social  evolution  to  our  immediate 
observation.  From  the  wretched  inhabitants  of  Tierra  del  Fuego 
to  the  most  advanced  nations  of  western  Europe,  there  is  no  social 
grade  which  is  not  extant  in  some  points  of  the  globe,  and  usually 
in  localities  which  arc  clearly  apart.  In  the  historical  part  of  this 
work,  we  shall  find  that  some  interesting  secondary  phases  of  social 
development,  of  which  the  history  of  civilization  leaves  no  percep- 
tible traces,  can  be  known  only  by  this  comparative  method  of 
study  :  and  these  are  not,  as  might  be  supposed,  the  lowest  degrees 
of  evolution,  which  every  one  admits  can  be  investigated  in  no 
other  way.  Ami  between  the  great  historical  aspects,  there  are 
numerous  intermediate  states  which  must  be  observed  thus,  if  at  all. 
This  second  part  of  the  comparative  method  verifies  the  indications 
afforded  by  historical  analysis,  and  fills  up  the  gaps  it  leaves  :  and 
nothing  can  be  more  rational  than  the  method,  as  it  rests  upon  the 
established  principle  that  the  development  of  the  human  mind  is 
uniform  in  the  midst  of  all  diversities  of  climate,  and  even  of  race  ; 
such  diversities  having  no  effect  upon  anything  more  than  the  rate 
of  progress.  But  we  must  beware  of  the  scientific  dangers  attend- 
ing the  process  of  comparison  by  this  method.  For  instance,  it  can 
give  us  no  idea  of  the  order  of  succession,  as  it  presents  all  the 
states  of  development  as  coexisting  :  so  that,  if  the  order  of  devel- 
opment were  not  established  by  other  methods,  this  one  would  infalli- 
oly  mislead  us.  And  again,  if  we  were  not  misled  as  to  the  order, 
ihere  is  nothing  in  this  method  which  discloses  the  filiation  of  the 
different  systems  of  society  ;  a  matter  in  which  the  most  distin- 
guished philosophers  have  been  mistaken  in  various  ways  and 
degrees.  Again,  there  is  the  danger  of  mistaking  modifications 
for  primary  phases  ;  as  when  social  differences  have  been  ascribed, 
to  the  political  influence  of  climate,  instead  of  that  inequality  of 
evolution  which  is  the  real  cause.  Sometimes,  but  more  rarely,  the 
mistake  is  the  other  way.  Indeed,  there  is  nothing  in  the  matter 
that  can  show  which  of  two  cases  presents  the  diversity  that  is 
observed.  We  are  in  danger  of  the  same  mistake  in  regard  to 
races  ;  for,  as  the  sociological  comparison  is  instituted  between 
peoples  of  different  races,  we  are  liable  to  confound  the  effects  of 
race  and  of  the  social  period.  Again,  climate  comes  in  to  offer  a 
third  source  of  interpretation  of  comparative  phenomena,  sometimes 
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agreeing  with,  and  sometimes  contradicting  the  two  others  ;  thus 
multiplying  the- chances  of  error,  and  rendering  the  analysis  which 
looked  so  promising  almost  impracticable.  Here,  again,  we  see  the 
indispensable  necessity  of  keeping  in  view  the  positive  conception 
of  human  development  as  a  whole.  By  this  alone  can  we  be  pre- 
served from  such  errors  as  I  have  referred  to,  and  enriched  by  any 
genuine  results  of  analysis.  We  see  how  absurd  in  theory  and 
dangerous  in  practice  are  the  notions  and  declamations  of  the 
empirical  school,  and  of  the  enemies  of  all  social  speculation  :  for 
it  is  precisely  in  proportion  to  their  elevation  and  generality  that 
the  ideas  of  positive  social  philosophy  becomes  real  and  effective, — 
all  illusion  and  uselessness  belonging  to  conceptions  which  are  too 
narrow  and  too  special,  in  the  departments  either  of  science  or  of 
reasoning.  But  it  is  a  consequence  from  these  last  considerations 
that  this  first  sketch  of  sociological  science,  with  the  means  of 
investigation  that  belong  to  it,  rests  immediately  upon  the  primary 
use  of  a  new  method  of  observation,  which  is  so  appropriate  to  the 
nature  of  the  phenomena  as  to  be  exempt  from  the  dangers  inherent 
in  the  others.  This  last  portion  of  the  comparative  method  is  the 
Historical  Method,  properly  so  called  ;  and  it  is  the  only  basis  on 
which  the  system  of  political  logic  can  rest. 

The  historical  comparison  of  the  consecutive  states 
of  humanity  is  not  only  the  chief  scientific  device  of  roSScSSe  ° 
the  new  political  philosophy.  Its  rational  development  *tilte8' 
constitutes  the  substratum  of  the  science,  in  whatever  is  essential 
to  it.  It  is  this  which  distinguishes  it  thoroughly  from  biological 
science,  as  we  shall  presently  see.  The  positive  principle  of  this 
separation  results  from  the  necessary  influence  of  human  genera- 
tions upon  the  generations  that  follow,  accumulating  continuously 
till  it  constitutes  the  preponderating  consideration  in  the  direct 
study  of  social  development.  As  long  as  this  preponderance  is  not 
directly  recognised,  the  positive  study  of  humanity  must  appear  a 
simple  prolongation  of  the  natural  history  of  Man  :  but  this  scien- 
tific character,  suitable  enough  to  the  earlier  generations,  disap- 
pears in  the  course  of  the  social  evolution,  and  assumes  at  length  a 
wholly  new  aspect,  proper  to  sociological  science,  in  which  histori- 
cal considerations  are  of  immediate  importance.  And  this  prepon- 
derant use  of  the  historical  method  gives  its  philosophical  charac- 
ter to  sociology  in  a  logical  as  well  as  a  scientific  sense.  By  tho 
creation  of  this  new  department  of  the  comparative  method,  sociol- 
ogy confers  a  benefit  on  the  whole  of  natural  philosophy  ;  because 
the  positive  method  is  thus  completed  and  perfected,  in  a  manner 
which,  for  scientific  importance,  is  almost  beyond  our  estimate. 
What  we  can  now  comprehend  is  that  the  historical  method  verifies 
and  applies,  in  tbe  largest  way,  that  chief  quality  of  sociological 
science, — its  proceeding  from  the  whole  to  the  parts.  Without  this 
permanent  condition  of  social  study,  all  historical  labor  would  de- 
generate into  being  a  mere  compilation  of  provisional  materials. 
As  it  is  in  their  development,  especially,  that   the  various  social 
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elements  are  interconnected  aud  inseparable,  it  is  clear  that  any 
partial  filiation  must  be  essentially  untrue.  Where*,  for  instance,  is 
the  use  of  any  exclusive  history  of  any  one  science  or  art,  unless 
meaning  is  given  to  it  by  first  connecting  it  with  the  study  of 
human  progress  generally?  It  is  the  same  in  every  direction,  and 
especially  with  regard  to  political  history,  as  it  is  called  ;  as  if  any 
history  could  be  other  than  political,  more  or  less  !  The  prevailing 
tendency  to  speciality  in  study  would  reduce  history  to  a  mere 
accumulation  of  unconnected  delineations,  in  which  all  idea  of  the 
true  filiation  of  events  would  be  lost  amid  the  mass  of  confused 
descriptions.  If  the  historical  comparisons  of  the  different  periods 
of  civilization  are  to  have  any  scientific  character,  they  must  be 
referred  to  the  general  social  evolution  :  and  it  is  only  thus  that 
we  can  obtain  the  guiding  ideas  by  which  the  special  studies  them- 
selves must  be  directed. 

In  a  practical  view,  it  is  evident  that  the  preponderance  of  the 
historical  method  tends  to  develop  the  social  sentiment,  by  giving 
us  an  immediate  interest  in  even  the  earliest  experiences  of  our 
race,  through  the  influence  that  they  exercised  over  the  evolution 
of  our  own  civilization.  As  Condorcet  observed,  no  enlightened 
man  can  think  of  the  battles  of  Marathon  and  Salamis  without  per- 
ceiving the  importance  of  their  consequences  to  the  race  at  large. 
This  kind  of  feeling  should,  when  we  are  treating  of  science,  be 
carefully  distinguished  from  the  sympathetic  interest  which  is 
awakened  by  all  delineations  of  human  life, — in  fiction  as  well  as 
in  history.  The  sentiment  I  refer  to  is  deeper,  because  in  some 
sort  personal  ;  and  more  reflective,  because  it  results  from  scien- 
tific conviction.  It  can  not  be  excited  by  popular  history,  in  a 
descriptive  form  ;  but  only  by  positive  history,  regarded  as  a  true 
science,  and  exhibiting  the  events  of  human  experience  in  co-ordi- 
nated series  which  manifest  their  own  graduated  connection.  This 
new  form  of  the  social  sentiment  must  at  first  be  the  privilege  of 
the  choice  few  ;  but  it  will  be  extended,  somewhat  weakened  in 
force,  to  the  whole  of  society,  in  proportion  as  the  general  results 
of  social  physics  become  sufficiently  popular.  It  will  fulfil  the 
most  obvious  and  elementary  idea  of  the  habitual  connection  be- 
tween individuals  and  contemporary  nations,  by  showing  that  the 
successive  generations  of  men  concur  in  a  final  end,  which  requires 
the  determinate  participation  of  each  and  all.  This  rational  dispo- 
sition to  regard  men  of  all  times  as  fellow-workers  is  as  yet  visible 
in  the  case  of  only  the  most  advanced  sciences.  By  the  philo- 
sophical preponderance  of  the  historical  method,  it  will  be  ex- 
tended to  all  the  aspects  of  human  life,  so  as  to  sustain,  in  a  reflec- 
tive temper,  that  respect  for  our  ancestors  which  is  indispensable 
to  a  sound  state  of  society,  and  so  deeply  disturbed  at  present  by 
the  metaphysical  philosophy. 

As  for  the  course  to  be  pursued  by  this  method, — it  appears  to 
me  that  its  spirit  consists  in  the  rational  use  of  social  series  ;  that 
is,  in  a  successive  estimate  of  the  different  states  of  humanity  which 
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shall  show  the  growth  of  each  disposition,  physical,  intellectual, 
moral,  or  political,  combined  with  the  decline  of  the  opposite  dis- 
position, whence  we  may  obtain  a  scientific  prevision  of  the  final 
ascendency  of  the  one  and  extinction  of  the  other,  —  care  being 
taken  to  frame  our  conclusions  according  to  the  laws  of  human  de- 
velopment. A  considerable  accuracy  of  prevision  may  thus  be  ob- 
tained, for  any  determinate  period,  and  with  any  particular  view  ; 
as  historical  analysis  will  indicate  the  direction  of  modifications, 
even  in  the  most  disturbed  times.  And  it  is  worth  noticing  that  the 
prevision  will  be  nearest  the  truth  in  proportion  as  the  phenomena 
in  question  are  more  important  and  more  general  ;  because  then 
continuous  causes  are  predominant  in  the  social  movement  ;  and 
disturbances  have  less  power.  From  these  first  general  aspects, 
the  same  rational  certainty  may  extend  to  secondary  and  special 
aspects,  through  their  statical  relations  with  the  first  ;  and  thus  we 
may  obtain  conclusions  sufficiently  accurate  for  the  application  of 
principles. 

If  we  desire  to  familiarize  ourselves  with  this  historical  method, 
we  must  employ  it  first  upon  the  past,  by  endeavoring  to  deduce 
every  well-known  historical  situation  from  the  whole  series  of  its 
antecedents.  In  every  science  we  must  have  learned  to  predict  the 
past,  so  to  speak,  before  we  can  predict  the  future  ;  because  the  first 
use  of  the  observed  relations  among  fulfilled  facts  is  to  teach  us  by 
the  anterior  succession  what  the  future  succession  will  be.  No  ex- 
amination of  facts  can  explain  our  existing  state  to  us,  if  we  have 
not  ascertained,  by  historical  study,  the  value  of  the  elements  at 
work  ;  and  thus  it  is  in  vain  that  statesmen  insist  on  the  necessity 
of  political  observation,  while  they  look  no  further  than  the  present, 
or  a  very  recent  past.  The  present  is,  by  itself,  purely  misleading, 
because  it  is  impossible  to  avoid  confounding  principal  with  second- 
ary facts,  exalting  conspicuous  transient  manifestations  over  fun- 
damental tendencies,  which  are  generally  very  quiet  ;  and  above  all, 
supposing  those  powers,  institutions,  and  doctrines,  to  be  in  the  as- 
cendant, which  are,  in  fact,  in  their  decline.  It  is  clear  that  the 
only  adequate  corrective  of  all  this  is  a  philosophical  understanding 
of  the  past  ;  that  the  comparison  can  not  be  decisive  unless  it  em- 
braces the  whole  of  the  past  ;  and  that  the  sooner  we  stop,  in  travel- 
ling up  the  vista  of  time,  the  more  serious  will  be  the  mistakes  we 
fall  into.  Before  our  very  eyes,  we  see  statesmen  going  no  farther 
back  than  the  last  century,  to  obtain  an  explanation  of  the  confusion 
in  which  we  are  living  :  the  most  abstract  of  politicians  may  take 
in  the  preceding  century,  but  the  philosophers  themselves  hardly 
venture  beyond  the  sixteenth  ;  so  that  those  who  are  striving  to  find 
the  issue  of  the  revolutionary  period  have  actually  no  conception 
of  it  as  a  whole,  though  that  whole  is  itself  only  a  transient  phase 
of  the  general  social  movement. 

The  most  perfect  methods  may,  however,  be  rendered  deceptive 
by  misuse  :  and  this  we  must  bear  in  mind.  We  have  seen  that 
mathematical  analysis  itself  may  betray  us  into  substituting  signa 
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for  ideas,  and  that  it  conceals  inanity  of  conception  nndei  an  im 
posing  verbiage.  The  difficulty  in  the  case  of  the  historical  method 
m  sociology  is  in  applying  it,  on  account  of  the  extreme  complexity 
of  the  materials  we  have  to  deal  with.  But  for  this,  the  method 
would  be  entirely  safe.  The  chief  danger  is  of  our  supposing  a 
continuous  decrease  to  indicate  a  final  extinction,  or  the  reverse  ;  as 
in  mathematics  it  is  a  common  sophism  to  confound  continuous  varia- 
tions, more  or  less,  with  unlimited  variations.  To  take  a  strange 
and  very  marked  example:  if  we  consider  that  part  of  social  de- 
velopment which  relates  to  human  food,  we  can  not  but  observe  that 
men  take  less  food  as  they  advance  in  civilization.  Lf  we  compare 
savage  with  more  civilized  peoples,  in  the  Homeric  poems  or  in  the 
narratives  of  travellers,  or  compare  country  with  town  life,  or  any 
generation  with  the  one  that  went  before,  we  shall  find  this  curious 
result,  —  the  sociological  law  of  which  we  shall  examine  hereafter. 
The  laws  of  individual  human  nature  aid  in  the  result  by  making 
intellectual  and  moral  action  more  preponderant  as  Man  becomes 
more  civilized.  The  fact  is  thus  established,  both  by  the  experi- 
mental and  the  logical  way.  Yet  nobody  supposes  that  men  will 
ultimately  cease  to  eat.  In  this  case,  the  absurdity  saves  us  from  a 
false  conclusion  :  but  in  other  cases,  the  complexity  disguises  much 
error  in  the  experiment  and  the  reasoning.  Jn  the  above  instance, 
we  must  resort  to  the  laws  of  our  nature  for  that  verification  which, 
taken  all  together,  they  afford  to  our  sociological  analysis.  As  the 
social  phenomenon,  taken  as  a  whole,  is  simply  a  development  of 
humanity,  without  any  real  creation  of  faculties,  all  social  manifesta- 
tions must  be  to  be  found,  if  only  in  their  germ,  in  the  primitive 
type  which  biology  constructed  by  anticipation  for  sociology.  Thus 
every  law  of  social  succession  disclosed  by  the  historical  method 
must  be  unquestionably  connected,  directly  or  indirectly,  with  the 
positive  theory  of  human  nature  ;  and  all  inductions  which  can  not 
stand  this  test  will  prove  to  be  illusory,  through  some  sort  of  in- 
sufficiency in  the  observations  on  which  they  are  grounded.  The 
main  scientific  strength  of  sociological  demonstrations  must  ever  lie 
in  the  accordance  between  the  conclusions  of  historical  analysis  and 
the  preparatory  conceptions  of  the  biological  theory.  And  thus  we 
find,  look  where  we  will,  a  confirmation  of  that  chief  intellectual 
character  of  the  new  science,- — the  philosophical  preponderance  of 
the  spirit  of  the  whole  over  the  spirit  of  detail. 

This  method  ranks,  in  sociological  science,  with  that  of  zoological 
comparison  in  the  study  of  individual  life  ;  and  we  shall  see,  as  we 
proceed,  that  the  succession  of  social  states  exactly  corresponds,  in 
a  scientific  sense,  with  the  gradation  of  organisms  in  biology  ;  and 
the  social  series,  once  clearly  established,  must  be  as  real  and  as 
useful  as  the  animal  series.  When  the  method  has  been  used  long 
rromise  of  a  enough  to  disclose  its  properties,  I  am  disposed  to  think 
fourth  method  that  it  will  be  regarded  as  so  very  marked  a  modifica- 
tion of  positive  research  as  to  deserve  a  separate  place  ;  so  that,  in 
addition  to  Observation,  properly  so  called,  Experiment,  and  Com- 
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parison,  we  shall  have  the  Historical  Method,  as  a  fourth  and  final 
mode  of  the  art  of  observing.  It  will  be  derived,  according  to  the 
usual  course,  from  the  mode  which  immediately  precedes  it  :  and  it 
will  be  applied  to  the  analysis  of  the  most  complex  phenomena. 

I  must  be  allowed  to  point  out  that  the  new  political  philosophy, 
sanctioning  the  old  leadings  of  popular  reason,  restores  to  History 
all  its  scientific  rights  as  a  basis  of  wise  social  speculation,  after  the 
metaphysical  philosophy  had  striven  to  induce  us  to  discard  all  large 
consideration  of  the  past.  In  the  foregoing  departments  of  natural 
philosophy  we  have  seen  that  the  positive  spirit,  instead  of  being 
disturbing  in  its  tendencies,  is  remarkable  for  confirming,  in  the  es- 
sential parts  of  every  science,  the  inestimable  intuitions  of  popular 
good  sense  ;  of  which  indeed  science  is  merely  a  systematic  pro- 
longation, and  which  a  barren  metaphysical  philosophy  alone  could 
despise.  In  this  case,  so  far  from  restricting  the  influence  which 
human  reason  has  ever  attributed  to  history  in  political  combinations, 
the  new  social  philosophy  increases  it,  radically  and  eminently.  It 
asks  from  history  something  more  than  counsel  and  instruction  to 
perfect  conceptions  which  are  derived  from  another  source  :  it  seeks 
its  own  general  direction,  through  the  whole  system  of  historical 
conclusions. 

Having  reviewed  the  general  character  of  Sociology,  and  its 
means  of  investigation,  we  must  next  make  out  its  relations  to  the 
other  principal  sciences. 


CHAPTER  IV. 

RELATION  OF  SOCIOLOGY  TO  THE  OTHER  DEPARTMENTS  OF  POSITIVE 

PHILOSOPHY. 

The  conditions  of  the  positive  philosophy  with  regard  to  this 
science  are  not  fulfilled  till  its  relations  with  the  other  sciences  are 
ascertained.  Its  establishment  in  its  proper  place  in  the  hierarchy 
is  a  principle  of  such  importance  that  it  may  be  seen  to  comprehend 
all  the  philosophical  requisites  for  its  institution  as  a  science  :  and 
it  is  for  want  of  this  that  all  attempts  in  our  time  to  treat  social 
questions  in  a  positive  manner  have  failed.  Whether  we  consider 
the  indispensable  data  of  various  kinds  supplied  to  sociology  by  the 
other  sciences,  or  the  yet  more  important  requisite  of  the  sound 
speculative  habits  formed  by  the  preparatory  study  of  them,  the 
daily  spectacle  of  abortive  attempts  to  construct  a  social  science 
leaves  no  doubt  that  this  grand  omission  is  the  cause  of  the  failure, 
and  of  the  wrong  direction  always  taken,  sooner  or  later,  by  minds 
which  seemed  fitted  to  accomplish  something  better.  We  must, 
'hen,  review  the  relation  of  this  last  of  the  sciences  to  all  the  rest  • 
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but  our  examination  of  each  of  them,  and  of  biology  especially, 
has  so  anticipated  this  part  of  my  subject,  that  I  may  pass  over  it 
very  briefly. 

It  is  a  new  idea  that  the  science  of  society  is  thus  connected 
with  the  rest:  yet  in  no  case  is  the  relation  more  unquestionable 
or  more  marked.  Social  phenomena  exhibit,  in  even  a  higher 
degree,  the  complexity,  speciality,  and  personality  which  distin- 
guish the  higher  phenomena  of  the  individual  life.  In  order  to 
see  how  this  establishes  the  connection  in  question,  we  must  re- 
member  that  in  the  social,  as  in  the  biological  case,  there  are  two 
classes  of  considerations  : — that  of  Man  or  Humanity,  which  con- 
stitutes the  phenomenon,  and  that  of  the  medium  or  environment, 
which  influences  this  partial  and  secondary  development  of  one  of 
the  animal  races.  Now,  by  the  fust  term  of  this  couple,  sociology 
is  subordinated  to  the  whole  of  the  organic  philosophy,  which  dis- 
closes to  us  the  laws  of  human  nature:  and  by  the  second,  it  is 
connected  with  the  whole  system  of  inorganic  philosophy,  which 
reveals  to  us  the  exterior  conditions  of  human  existence.  One  of 
the  two  great  divisions  of  philosophy,  in  short,  determines  the 
agent  concerned  in  sociological  phenomena,  and  the  other  the 
medium  in  which  it  is  developed.  It  is  clear  that  we  here  take 
together,  and  treat  as  one.  the  three  sections  of  inorganic  philoso- 
phy.— chemistry,  physics,  and  astronomy, — as  they  all  relate  equal- 
ly to  the  social  medium.  It  will  be  enough  if  we  point  out  the 
participation  of  each,  as  the  occasion  arises.  As  to  the  Method, 
properly  so  called,  it  is,  as  we  have  seen,  more  and  more  necessary 
to  subject  studies  to  the  graduated  system  of  prior  studies,  in  pro- 
portion to  their  increasing  complexity.  These  are  the  two  points 
we  have  to  consider  in  surveying  once  more  the  encyclopedical 
scale,  beginning,  as  before,  with  the  relations  which  are  the  closest 
and  most  direct.  We  shall  afterward  have  to  exhibit  the  reaction, 
scientific  and  logical,  which  sociology,  once  instituted,  must  exer- 
cise, in  its  turn,  on  the  whole  of  the  preceding  sciences  : — a  reaction 
which  is,  as  yet,  even  less  suspected  than  the  primary  action  itself. 
Relation  to  Bioi-  ^ne  subordination  of  social  science  to  biology  is  so 
«»gy-  evident  that  nobody  denies  it  in  statement,  however  it 

may  be  neglected  in  practice.  This  contrariety  between  the  state- 
ment and  the  practice  is  due  to  something  else,  besides  the  faulty 
condition  of  social  studies  :  it  results  also  from  the  imperfection  of 
biological  science  ;  and  especially  from  its  most  conspicuous  imper- 
fection of  all, — that  of  its  highest  part,  relating  to  intellectual  and 
moral  phenomena.  It  is  by  this  portion  that  biology  and  sociology 
are  the  most  closely  connected  ;  and  cerebral  physiology  is  too 
recent,  and  its  scientific  state  is  too  immature,  to  have  admitted, 
as  yet,  of  any  proper  organization  of  the  relations  of  the  two  sci- 
ences. Whenever  the  time  for  that  process  arrives,  the  connection 
will  be  seen  to  bear  two  aspects.  Under  the  first,  biology  will  be 
seen  to  afford  the  starting-point  of  all  social  speculation,  in  ac- 
cordance with  the  analysis  of  the  social  faculties  of  Man,  and  of 
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the  organic  conditions  which  determine  its  character.     But,  more- 
over, as  we  can  scarcely  at  all  investigate  the  most  elementary 
terms  of  the  social  series,  we  must  construct  them  by  applying  the 
positive  theory  of  human  nature  to  the  aggregate  of  corresponding 
circumstances, — regarding  the  small  materials  that  we  are  able  to 
obtain  as  rather  adapted  to  facilitate  and  improve  this  rational 
determination  than  to  show  us  what  society  really  is  at  so  early  a 
period.     When  the  social  condition  has  advanced  so  far  as  to  ex- 
clude this  kind  of  deduction,  the  second  aspect  presents  itself  ;  and 
the  biological  theory  of  man  is  implicated  with  the  sociological  in 
a  less  direct  and  special  manner.     The  whole  social  evolution  of 
the  race  must  proceed  in  entire  accordance  with  biological  laws  ; 
and  social  phenomena  must  always  be  founded  on  the  necessary 
invariableness  of  the  human  organism,  the  characteristics  of  which, 
physical,  intellectual,  and  moral,  are  always  found  to  be  essentially 
the  same,  and  related  in  the  same  manner,  at  every  degree  of  the 
social  scale, — no  development  of  them  attendant  upon  the  social 
condition  ever  altering  their  nature  in  the  least,  nor,  of  course, 
creating  or  destroying  any  faculties  whatever,  or  transposing  their 
influence.     No  sociological  view  can  therefore  be  admitted,  at  any 
stage  of  the  science,  or  under  any  appearance  of  historical  induc- 
tion, that  is  contradictory  to  the  known  laws  of  human  nature.    No 
view  can  be  admitted,  for  instance,  which  supposes  a  very  marked 
character  of  goodness  or  wickedness  to  exist  in  the  majority  of  man  ; 
or  which  represents  the  sympathetic  affections  as  prevailing  over 
the  personal  ones  ;  or  the  intellectual  over  ,the  affective  faculties, 
etc.     In  cases  like  these,  which  are  more  common  than  the  imper- 
fection of  the  biological  theory  would  lead  us  to  expect,  all  sociolo- 
gical principles  must  be  as  carefully  submitted  to  ulterior  correction 
as  if  they  supposed  human  life  to  be  extravagantly  long,  or  con- 
travened, in  any  other  way,  the  physical  laws  of  humanity  ;  because 
the  intellectual  and  moral  conditions  of  human  existence  are  as 
real  and  as  imperative  as  its  material  condition,  though  more  diffi 
cult  to  estimate,  and  therefore  less  known.     Thus,  in  a  biological 
view,  all  existing  political  doctrines  are  radically  vicious,  because, 
in  their  irrational  estimate  of  political  phenomena,  they  suppose 
qualities  to  exist  among  rulers  and  the  ruled, — here  an  habitual  per- 
verscness  or  imbecility,  and  there  a  spirit  of  concert  or  calculation, 
— which  are  incompatible  with  positive  ideas  of  human  nature,  and 
which  would  impute  pathological  monstrosity  to  whole  classes; 
which  is  simply  absurd.    An  example  like  this  shows  what  valuable 
resources  positive  sociology  must  derive  from  its  subordination  to 
biology  ;  and  especially  in  regard  to  cerebral  physiology,  whenever 
it  comes  to  be  studied  as  it  ought. 

The  students  of  biology  have,  however,  the  same  tendency  to 
exalt  their  own  science  at  the  expense  of  that  which   follows  it 
that  physicists  and  chemists  have  shown  in  regard  to  biology.    The 
biologists    lose    sight    of   historical    observation     altogether,   and 
represent  sociology  as  a  mere  corollary  of  tin1  science  of  Man;  in 
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the  same  way  thai  physicists  and  chemists  treat  biology  as  a  mere 
derivative  from  the  inorganic  philosophy.  The  injury  to  science  is 
great  in  both  cases.  If  we  neglect  historical  comparison,  we  can 
understand  nothing  of  the  social  evolution  ;  and  the  chief  phenom- 
enon in  sociology, — the  phenomenon  which  marks  its  scientific 
originality, — that  is,  the  gradual  and  continuous  influence  of  gen- 
erations upon  each  other, — would  be  disguised  or  unnoticed,  fox 
want  of  the  necessary  key — historical  analysis.  From  the  time 
thai  the  influence  of  former  generations  becomes  the  cause  of  any 
modification  of  the  social  movement,  the  mode  of  investigation 
must  accord  with  the  nature  of  the  phenomena;  and  historical 
analysis  therefore  becomes  preponderant,  while  biological  considera- 
tions, which  explained  the  earliest  movements  of  society,  cease  to 
be  more  than  S  valuable  auxiliary  and  means  of  control.  It  is  the 
same  thing  as  when,  in  the  study  of  inorganic  science,  men  quit 
deduction  for  direct  observation.  It  is  the  same  thing  as  when,  in 
biology,  observers  proceed  from  contemplating  the  organism  and  its 

medium,  to  analyze  the  ages  of  the  individual  being,  as  a  principal 

means  of  investigation.  The  only  difference  is  that  the  change  in 
the  instrument  is  the  more  necessary  the  more  complex  are  the 
the  phenomena  to  be  studied.  This  would  have  been  seen  at  once, 
and  political  philosophy  would  have  been  admitted  to  depend  on 
this  condition  for  its  advance,  but  for  the  prevalence  of  the  vicious 
absolute  spirit  in  social  speculation,  which,  neglecting  the  facts  of 
the  case,  fbr  ever  strives  to  subject  social  considerations  to  the 
absolute  conception  of  an  immutable  political  type,  no  less  adverse 
to  the  relative  spirit  of  positive  philosophy  than  theological  and 
metaphysical  types,  though  less  indefinite.  The  consequence  of 
this  error  is  that  social  modifications  proper  to  certain  periods,  and 
passing  away  with  them,  are  too  often  supposed  to  be  inherent  in 
human  nature,  and  therefore  indestructible.  Even  Gall,  attending 
only  to  imperfect  physiological  considerations,  and  neglecting  the 
social,  wandered  off  into  a  sort  of  scientific  declamation  on  the 
subject  of  war,  declaring  the  military  tendencies  of  mankind  to  be 
immutable,  notwithstanding  the  mass  of  historical  testimony  which 
shows  that  the  warlike  disposition  diminishes  as  human  develop- 
ment proceeds.  A  multitude  of  examples  of  this  kind  of  mistake 
might  be  presented  ;  the  most  striking  of  which  are  perhaps  in 
connection  with  theories  of  education,  which  are  usually  formed  on 
absolute  principles,  to  the  neglect  of  the  corresponding  state  of 
civilization. 

The  true  nature  of  sociology  is  evident  enough  from  what  has 
been  said.  We  see  that  it  is  not  an  appendix  to  biology,  but  a 
science  by  itself,  founded  upon  a  distinct  basis,  while  closely  con- 
nected, from  first  to  last,  with  biology.  Such  is  the  scientific  view 
of  it.  As  to  the  method,  the  logical  analogy  of  the  two  sciences  is 
so  clear  as  to  leave  no  doubt  that  social  philosophers  must  prepare 
their  understandings  for  their  work  by  due  discipline  in  biological 
methods.     This  is  necessary,  not  only  to  put  them  in  possession  of 
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the  general  spirit  of  investigation  proper  to  organic  science,  but  yet 
more  to  familiarize  them  with  the  comparative  method,  which  is 
the  grand  resource  of  investigation  in  both  sciences.  Moreover, 
there  is  a  most  valuable  philosophical  principle  common  to  both 
sciences,  which  remains  to  be  fully  developed  before  it  can  attain 
its  final  prevalence  ; — I  mean  the  positive  version  of  the  dogma  of 
final  causes,  discussed  before  in  connection  with  the  conditions  of 
vital  existence.  This  principle,  being  the  necessary  result  of  the 
distinction  between  the  statical  and  the  dynamical  condition,  be- 
longs eminently  to  the  study  of  living  bodies,  in  which  that  distinc- 
tion is  especially  marked,  and  where  alone  the  general  idea  of  it 
can  properly  be  acquired.  But,  great  as  is  its  direct  use  in  the 
study  of  individual  life,  it  is  applicable  in  a  much  more  extensive 
and  essential  way  in  social  science.  It  is  by  means  of  this  prin- 
ciple that  the  new  philosophy,  uniting  the  two  philosophical  mean- 
ings of  the  word  necessary,  exhibits  as  inevitable  that  which  first 
presents  itself  as  indispensable  ;  and  the  converse.  There  must  be 
something  in  it  peculiarly  in  harmony  with  social  investigations,  as 
we  are  led  up  to  it  by  the  most  opposite  methods  of  approach  ;  one 
evidence  of  which  is  De  Maistre's  fine  political  aphorism,  "  What- 
ever is  necessary  exists." 

If  sociology  is  thus  subordinated  to  biology,  it  must 
be  scientifically  related  to  the  whole  system  of  inorganic  organic  phiios 
philosophy,  because  biology  is  so.     But  it  is  also  con-  ophy* 
nected  with  that  system  by  immediate  relations  of  its  own. 

In  the  first  place,  it  is  only  by  the  inorganic  philosophy  that  we 
can  duly  analyze  the  entire  system  of  exterior  conditions,  chemical, 
physical,  and  astronomical,  amidst  which  the  social  evolution  pro- 
ceeds, and  by  which  its  rate  of  progress  is  determined.  Social 
phenomena  can  no  more  be  understood  apart  from  their  environ- 
ment than  those  of  individual  life.  All  exterior  disturbances  which 
could  affect  the  life  of  individual  Man  must  change  his  social 
existence  ;  and,  conversely,  his  social  existence  could  not  be  seri- 
ously disturbed  by  any  modifications  of  the  medium  which  should 
not  derange  his  separate  condition.  I  need  therefore  only  refer  to 
what  I  have  said  in  regard  to  the  influence  of  astronomical  and 
other  conditions  on  vital  existence  ;  for  the  same  considerations 
bear  on  the  case  of  social  phenomena.  It  is  plain  that  society,  as 
well  as  individual  beings,  is  affected  by  the  circumstances  of  the 
earth's  daily  rotation  and  annual  movement  ;  and  by  states  of  heat, 
moisture,  and  electricity,  in  the  surrounding  medium  ;  and  by  the 
chemical  conditions  of  the  atmosphere,  the  waters,  the  soil,  etc.  1 
need  only  observe  that  the  effect  of  these  influences  is  even  more 
marked  in  sociology  than  in  biology,  not  only  because  the  organism 
is  more  complex,  and  its  phenomena  of  a  higher  order,  but  because 
the  social  organism  is  regarded  as  susceptible  of  indefinite  duration, 
so  as  to  render  sensible  many  gradual  modifications  which  would 
be  disguised  from  our  notice  by  the  brevity  of  individual  life. 
Astronomical  conditions,  above  all  others,  manifest  their  importance 
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to  living  beings  only  by  passing  from  the  individual  to  the  social 
case.  Much  smaller  disturbances  would  visibly  affect  a  social  con- 
dition than  would  disturb  an  individual  life,  which  requires  a 
smaller  concurrence  of  favorable  circumstances.  For  instance,  the 
dimensions  of  the  globe  are  scientifically  more  important  in  soci- 
ology than  in  biology,  because  they  set  bounds  to  the  ultimate 
extension  of  population  :  a  circumstance  worthy  of  grave  consider- 
ation in  any  positive  system  of  political  speculation.  And  this  is 
only  one  case  of  very  many.  If  we  consider,  in  regard  to  dynam- 
ical conditions,  what  would  be  the  effect  of  any  change  in  the 
degree  of  obliquity  of  the  ecliptic,  in  the  stability  of  the  poles  of 
rotation,  and  yet  more  in  the  eccentricity  of  the  earth's  orbit,  we 
shall  see  that  vast  changes  in  social  life  must  be  produced  by  causes 
which  could  not  endanger  individual  existence.  One  of  the  first 
reflections  that  presents  itself  is  that  positive  sociology  was  not 
possible  till  the  inorganic  philosophy  had  reached  a  certain  degree 
of  precision.  The  very  conception  of  stability  in  human  association 
could  not  be  positively  established  till  the  discovery  of  gravitation 
had  assured  us  of  the  permanence  of  the  conditions  of  life  ;  and  till 
physics  and  chemistry  had  taught  us  that  the  surface  of  our  planet 
had  attained  a  natural  condition,  apart  from  accidents  too  rare  and 
too  partial  to  affect  our  estimate  ;  or,  at  least,  that  the  crust  of  the 
globe  admits  of*  only  variations  so  limited  and  so  gradual  as  not  to 
interfere  with  the  natural  course  of  social  development — a  develop- 
ment which  could  not  be  hoped  for  under  any  liability  to  violent 
and  frequent  physico-chemical  convulsions  of  any  extent  in  the  area 
of  human  life.  There  is  thus  more  room  to  apprehend  that  inor- 
ganic philosophy  is  not  advanced  enough  to  supply  the  conditions 
of  a  positive  polity,  than  to  suppose  that  any  real  political  philoso- 
phy can  be  framed  in  independence  of  inorganic  science.  We  have 
seen  before,  however,  that  there  is  a  perpetual  accordance  between 
the  possible  and  the  indispensable.  What  we  must  have,  we  are 
able  to  obtain  ;  and  if  there  are,  as  in  the  case  of  the  mutual  action 
of  different  starry  systems,  cosmical  ideas  which  are  inaccessible  to 
us,  we  know,  in  regard  to  sociology  now,  as  to  biology  before,  that 
they  are  of  no  practical  importance  to  us.  Wherever  we  look,  over 
the  whole  field  of  science,  we  shall  find  that,  amidst  the  great 
imperfection  of  inorganic  philosophy,  it  is  sufficiently  advanced,  in 
all  essential  respects,  to  contribute  to  the  constitution  of  true  social 
science,  if  we  only  have  the  prudence  to  postpone  to  a  future  time 
investigations  which  would  nowr  be  premature. 

I  observed  in  a  former  chapter  that  no  disturbing  causes,  acting 
on  social  development,  could  do  more  than  affect  its  rate  of  prog- 
ress. This  is  true  of  the  operation  of  influences  from  the  inorganic 
world,  as  of  all  others.  In  our  review  of  biology  we  saw  that  the 
human  being  can  not  be  modified  indefinitely  by  exterior  circum- 
stances ;  that  such  modifications  can  affect  only  the  degrees  of 
phenomena,  without  at  all  changing  their  nature  ;  and  again,  that 
when  the  disturbing  influences  exceed  their  general  limits,  the 
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organism  is  no  longer  modified,  but  destroyed.  All  this  is,  if  pos- 
sible, more  eminently  true  of  the  social  than  of  the  individual 
organism,  on  account  of  its  higher  complexity  and  position.  The 
course  of  its  development  must  therefore  be  regarded  as  belonging 
to  the  essence  of  the  phenomenon  itself,  and  therefore  essentially 
identical  in  all  conceivable  hypotheses  about  the  corresponding 
medium.  It  is  true  we  can  easily  imagine,  as  I  said  just  now,  that 
so  delicate  an  evolution  may  be  prevented  by  external  disturbances, 
and  particularly  astronomical  perturbations,  which  would  not  de- 
stroy the  race  ;  but  as  long  as  the  evolution  does  proceed,  it  must 
be  supposed  subject  to  the  same  essential  laws,  and  varying  only  in 
its  speed,  as  it  traverses  the  stages  of  which  it  is  composed,  with- 
out their  succession  or  their  final  tendency  being  ever  changed. 
Such  a  change  would  be  beyond  the  power  of  even  biological  causes 
If,  for  instance,  we  admitted  some  marked  alterations  in  the  human 
organism,  or,  what  comes  to  the  same  thing,  conceived  of  the  social 
development  of  another  animal  race,  we  must  always  suppose  a 
common  course  of  general  development.  Such  is  the  philosophical 
condition  imposed  by  the  nature  of  the  subject,  which  could  not 
become  positive,  except  in  as  far  as  it  could  be  thus  conceived  of; 
and  this  is  much  more  conspicuously  true  in  regard  to  inorganic 
causes.  As  to  the  rest,  this  is  only  another  illustration  of  what  we 
have  so  often  seen  in  the  course  of  our  survey  of  the  scientific 
hierarchy — that  if  the  less  general  phenomena  occur  under  the 
necessary  preponderance  of  the  more  general,  this  subordination 
can  not  in  any  way  alter  their  proper  laws,, but  only  the  extent  and 
duration  of  their  real  manifestations. 

One  consideration  remains,  of  the  more  importance 
because  it  applies  especially  to  physico-chemical  knowl-  tt.e  external 
edge,  which  we  seem  to  have  rather  neglected  in  this 
sketch  for  astronomical  doctrine  :  I  mean  the  consideration  of 
Man's  action  on  the  external  world,  the  gradual  development  of 
which  affords  one  of  the  chief  aspects  of  the  social  evolution,  and 
without  which  the  evolution  could  not  have  taken  place  as  a  whole, 
as  it  would  have  been  stopped  at  once  by  the  preponderance  of  the  * 
material  obstacles  proper  to  the  human  condition.  In  short,  all 
human  progress,  political,  moral,  or  intellectual,  is  inseparable  from 
material  progression,  in  virtue  of  the  close  interconnection  which, 
as  we  have  seen,  characterizes  the  natural  course  of  social  phenom- 
ena. Now,  it  is  clear  that  the  action  of  man  upon  nature  depends 
chiefly  on  his  knowledge  of  the  laws  of  inorganic  phenomena, 
though  biological  phenomena  must  also  find  a  place  in  it.  We 
must  bear  in  mind,  too,  that  physics,  and  yet  more  chemistry,  form 
the  basis  of  human  power,  since  astronomy,  notwithstanding  its 
eminent  participation  in  it,  concurs  not  as  an  instrument  for  modi- 
tying  the  medium,  but  by  prevision.  Here  we  have  another  ground 
on  which  to  exhibit  the  impossibility  of  any  rational  study  of  social 
development  otherwise  than  by  combining  sociological  speculations 
with  the  whole  of  the  doctrines  of  inorganic  philosophy. 


492  POSITIVE   PHILOSOPHY. 


Necessary  Edu-       It  can  not  De  necessary  to  repeat  here  that  which  has 
cation.  Deen  established  as  true  with  regard  to  the  other  sci- 

ences, and  which  is  more  conspicuously  true  as  each  science  be- 
comes more  complex — that  an  adequate  gênerai  knowledge  of  all 
the  preceding  sciences  in  the  hierarchy  is  requisite  to  the  under- 
standing of  the  one  that  follows.     In  the  case  of  sociology  the 
absence  of  this  preparation  is  the  obvious  cause  of  the  failure  of  all 
attempts  to  regenerate  the  science.     We  desire  to  recognise  in  ir 
a  positive  science,  while  we  leave  the  conditions  of  positivity  unful- 
filled.    We  do  not  even  form  a  just  idea  of  the  attributes  of  posi- 
tivism, of  what  constitutes  the  explanation  of  a  phenomenon,  of  the 
conditions  of  genuine  investigation,  or  of  the  true  intention  in  which 
hypotheses  should  be  instituted  and  employed.    We  must  thoroughly 
understand  all  these  conditions,  and  use  them  in  the  natural  order 
of  the  development  of  the  sciences,  venturing  neither  to  select  nor 
transpose,  but  following  up  the  increasing  complexity  of  the  scien- 
ces, and  recognising  the  increase  of  resources  which  accompanies 
it,  from  astronomy  with  its  simplicity  of  phenomena  and  of  means 
of  research,  to  sociology  with  its  prodigious  complexity  and  abun- 
dance of  resources.     Such  discipline  as  this  maybe  difficult;  but  it 
is  indispensable.     It  is  the  only  preparatory  education  which  can 
introduce  the  positive  spirit  into  the  formation  of  social  theories. 
Mathematical         It  is  clear  that  this  education  must  rest  on  a  basis  of 
preparation.       mathematical  philosophy,  even  apart  from  the  necessity 
of  mathematics  to  the  study  of  inorganic  philosophy.     It  is  only  in 
the  region  of  mathematics  that  sociologists,  or  anybody  else,  can 
obtain  a  true  sense  of  scientific  evidence,  and  form  the  habit  of 
rational  and  decisive  argumentation;  can,  in  short,  learn  to  fulfil 
the   logical   conditions   of   all   positive   speculation,    by    studying 
universal  positivism  at  its  source.     This  training,  obtained  and 
employed  with  the  more  care  on  account  of  the  eminent  difficulty 
of  social  science,  is  what  sociologists  have  to  seek  in  mathematics. 
As  for  any  application  of  number  and  of  a  mathematical  law  to  so- 
ciological problems,  if  such  a  method  is  inadmissible  in  biology, 
it  must  be  yet  more  decisively  so  here,  for  reasons  of  which  I  have 
already  said  enough.     The  only  error  of  this  class  which  would 
have  deserved  express  notice,  if  we  had  not  condemned  it  by  antici- 
pation, is  the  pretension  of  some  geometers  to  render  social  investi- 
Pretended  the-    gâtions  positive  by  subjecting  them  to  a  fanciful  mathe- 
ory  of  chances,    matical  theory  of  chances.     This  error  is  in  analogy 
with  that  of  biologists  who  would  make  sociology  to  be  a  corollary 
or  appendix  to  their  own  science  by  suppressing  the  function  of  his 
torical  analysis.     The  error  of  the  geometers  is  however  by  far  the 
worst  of  the  two,  in  itself,  as  well  as  because  mathematicians  are 
peculiarly  tenacious  of  error,  from  the  abstract  character  of  their 
labors,  which  dispenses  them  from  the  close  study  of  nature.    Gross 
as  is  the  illusion,  we  must  remember  *ts  excusable  origin.     It  was 
James  Bernouilli  wdio  first  conceived  the  notion  ;  and  the  notion 
affords  evidence  of  the  nascent  need  to  subject  social  theories  to 
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some  kind  of  positivity.  None  but  a  high  order  of  mind  could 
have  so  early  felt  the  need  ;  and  if  the  expedient  was  vicious,  there 
was  no  better  way  discernible  by  any  possibility  at  that  time.  The 
error  was  much  less  pardonable  when  the  notion  was  reproduced  by 
Condorcet,  in  a  more  direct  and  systematic  way  ;  and  his  expecta- 
tion from  it,  as  manifested  in  his  celebrated  posthumous  work,  shows 
the  fluctuating  state  of  his  mind  in  regard  to  the  primary  concep- 
tion of  social  science.  But  there  is  no  excuse  for  Laplace's  repeti- 
tion of  such  a  philosophical  mistake,  at  a  time  when  the  general 
human  mind  had  begun  to  discern  the  true  spirit  of  political  philos- 
ophy, prepared  as  it  was  for  the  disclosure  by  the  labors  of  Montes- 
quieu, and  Condorcet  himself,  and  powerfully  stimulated  besides  by 
a  new  convulsion  of  society.  From  that  time  a  succession  of  imita- 
tors has  gone  on  repeating  the  fancy,  in  heavy  algebraic  language, 
without  adding  anything  new,  abusing  the  credit  which  justly  be- 
longs to  the  true  mathematical  spirit  ;  so  that,  instead  of  being,  as 
it  was  a  century  ago,  a  token  of  a  premature  instinct  of  scientific 
investigation,  this  error  is  now  only  an  involuntary  testimony  to  the 
-absolute  impotence  of  the  political  philosophy  that  would  employ  it. 
It  is  impossible  to  conceive  of  a  more  irrational  conception  than 
that  which  takes  for  its  basis  or  for  its  operative  method  a  supposed 
mathematical  theory,  in  which,  signs  being  taken  for  ideas,  we  sub- 
ject numerical  probability  to  calculation,  which  amounts  to  the 
same  thing  as  offering  our  own  ignorance  as  the  natural  measure  of 
the  degree  of  probability  of  our  various  opinions.  While  true 
mathematical  theories  have  made  great  progress,  for  a  century  past, 
this  absurd  doctrine  has  undergone  no  improvement,  except  in  some 
matters  of  abstract  calculation  which  it  has  given  rise  to.  It  still 
abides  in  the  midst  of  its  circle  of  original  errors,  while  mankind 
are  learning,  more  and  more,  that  the  strongest  proof  of  the  reality 
of  speculation  in  any  science  whatever  is  the  fruitfulness  of  the  con- 
ceptions belonging  to  it. 

It  is  with  a  feeling  of  shame  that  I  revert  so  often  to  the  great 
maxims  of  philosophical  pursuit,  and  dwell  on  them  so  long  ;  that 
I  should  have  to  announce  at  this  time  of  day  that  we  must  study 
simpler  phenomena  before  proceeding  to  the  more  complex;  and 
that  we  should  acquaint  ourselves  with  the  agent  of  any  phenome- 
non, and  with  the  medium  or  circumstances,  before  we  proceed  to 
analyze  it.  But  so  different  has  been  the  course  of  political  study 
pursued  in  the  metaphysical  school,  that  I  rather  apprehend  that 
this  high  scientific  connection  will  be  exactly  the  part  of  my  philo- 
sophical doctrine  which  will  be  least  appreciated,  and  perhaps  most 
contested,  even  after  all  the  confirmation  which  1  am  about  to  offer. 
The  reason  of  this  apprehension  is  that  the  positive  method  is  in 
direct  opposition  to  our  political  habit  of  appealing  to  all  sorts  of 
minds  on  social  questions,  which  they  are  expected  to  judge  of, 
without  any  regular  preparation,  as  if  these  problems  were  occa- 
sions for  inspired  decision.     It  is  this  consideration  which  makes 
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me  attach  so  special  an  importance  to  an  explanation  of  the  rela- 
tion of  Sociology  to  the  other  sciences. 

Reaction  of  so-  To  complete  the  account  of  these  encyclopedic  rela- 
oioiogy.  tions,  we  must  look  at  the  connection  in  an  inverse 

way,  estimating  the  philosophical  reaction  of  social  physics  on  all 
the  foregoing  sciences,  in  regard  both  to  doctrine  and  method. — It 
must  he  at  the  end  of  the  work  that  I  must  treat  of  Sociology  as 
completing  the  whole  body  of  philosophy,  and  showing  that  the 
various  sciences  are  branches  from  a  single  trunk  ;  and  thereby 
giving  a  character  of  unity  to  the  variety  of  special  studies  that  are 
now  scattered  abroad  in  a  fatal  dispersion.  In  this  place  I  can 
only  point  out,  in  a  more  special  manner,  the  immediate  reaction 
of  Sociology  on  all  the  rest  of  natural  philosophy  in  virtue  of  its 
own  scientific  and  logical  properties. 

In  regard  to  the  doctrine,  the  essential  principle  of 
this  reaction  is  found  in  the  consideration  that  all  sci- 
entific speculations  whatever,  in  as  far  as  they  are  human  labors, 
must  necessarily  be  subordinated  to  the  true  general  theory  of 
human  evolution.  If  we  could  conceive  of  such  a  thing  as  this 
theory  being  so  perfected  as  that  no  intellectual  obstacle  should 
limit  the  abundance  of  its  most  exact  deductions,  it  is  clear  that 
the  scientific  hierarchy  would  be,  as  it  were,  inverted,  and  would 
present  the  different  sciences,  in  an  à  priori  way,  as  mere  parts  of 
this  single  science.  We  have  no  power  to  realize  such  a  state  of 
tilings  :  but  the  mere  supposition  may  enable  us  to  comprehend  the 
legitimate  general  intervention  of  true  social  science  in  all  possible 
classes  of  human  speculation.  At  first  sight,  it  appears  as  if  this 
high  intervention  must  belong  to  the  biological  theory  of  our  nature; 
and  it  was  by  that  avenue  that  philosophers  first  caught  a  glimpse 
of  the  conception  :  and  it  is  perfectly  true  that  the  knowledge  of 
the  individual  man  must  exert  a  secret  but  inevitable  influence  over 
all  the  sciences,  because  our  labors  bear  the  ineffaceable  impress 
of  the  faculties  which  produce  them.  But  a  close  examination  will 
convince  us  that  this  universal  influence  must  belong  more  to  the 
theory  of  social  evolution  than  to  that  of  individual  Man,  for  the 
reason  that  the  development  of  %  the  human  mind  can  take  place 
only  through  the  social  state,  the  direct  consideration  of  which 
must  therefore  prevail  whenever  we  are  treating  of  any  results  of 
that  development.  This  is,  then,  in  the  briefest  form,  the  first 
philosophical  ground  of  the  intellectual  intervention  of  social  phys- 
ics in  the  cultivation  of  all  the  parts  of  natural  philosophy.  There 
will  be  more  to  say  about  it  hereafter. 

It  is  evident  that  Sociology  must  perfect  the  study  of  the  essen 
tial  relations  which  unite  the  different  sciences,  as  this  inquiry  con- 
stitutes an  essential  part  of  social  statics,  directly  intended  to 
disclose  the  laws  of  such  a  connection,  in  the  same  way  as  in  all 
cases  of  connection  between  any  of  the  elements  of  our  civilization. 
The  most  marked  instance  of  this  operation  of  social  science  is  in 
the  direct  study  of  social  dynamics,  in  virtue  of  the  principle,  so 
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familiar  to  us  by  this  time,  that  true  co-ordination  must  be  disclosed 
by  the  natural  course  of  the  common  development.  All  scientific 
men,  who  have  viewed  their  own  particular  subject  in  a  large 
way,  have  felt  what  important  benefit  might  be  afforded  by  corre- 
sponding historical  information,  by  regulating  the  spontaneous 
expansion  of  scientific  discoveries,  and  warning  away  from  decep- 
tive or  premature  attempts.  I  need  not  set  forth  the  value  that 
there  would  be  in  a  history  of  the  sciences,  which  is  keenly  felt  by 
all  who  have  made  any  important  discovery  in  any  science  what- 
ever :  but,  as  my  last  chapter  proves,  no  real  scientific  history, — no 
theory  of  the  true  filiation  of  eminent  discoveries,  at  present  exists, 
in  any  form  or  degree.  We  have  only  compilations  of  materials 
more  or  less  rational,  which  may  be  of  some  provisional  use,  but 
which  can  not  be  afterward  employed  in  the  construction  of  any 
historical  doctrine  without  strict  revision,  and  which  are  certainly, 
in  their  present  state,  unfit  to  yield  any  happy  scientific  suggestions. 
When  a  true  social  science  shall  have  been  founded,  such  labors 
will  assume  the  philosophical  direction  of  which  they  are  at  present 
destitute,  and  will  aid  that  development  of  human  genius  which 
now,  in  the  form  of  unorganized  erudition,  they  merely  impede. 
If  we  remember  that  no  science  can  be  thoroughly  comprehended 
till  its  history  is  understood,  we  shall  see  what  special  improve- 
ments this  new  science  must  introduce  into  each  of  the  rest,  as 
well  as  into  the  co-ordination  of  them  all. 

This  leads  us  to  consider  the  reaction  of  sociology 
on  the  other  sciences  in  regard  to  Method.  '  Without 
entering  at  present  upon  the  great  subject  of  a  general  theory  of 
the  positive  method,  I  must  just  point  out  the  established  truth  that 
each  of  the  fundamental  sciences  specially  manifests  one  of  the 
chief  attributes  of  the  universal  positive  method,  though  all  are  at 
present,  in  more  or  less  force,  in  each  science.  The  special  re- 
source of  sociology  is  that  it  participates  directly  in  the  elementary 
composition  of  the  common  ground  of  our  intellectual  resources. 
It  is  plain  that  this  logical  co-operation  of  the  new  science  is  as 
important  as  that  of  any  of  the  anterior  sciences.  We  have  seen 
that  sociology  adds  to  our  other  means  of  research  that  which  I 
have  called  the  historical  method,  and  which  will  hereafter,  when 
we  are  sufficiently  habituated  to  it,  constitute  a  fourth  fundamental 
means  of  observation.  But,  though  sociology  has  given  us  this 
resource,  it  is  more  or  less  applicable  to  all  orders  of  scientific 
speculation.  We  have  only  to  regard  every  discovery,  at  the  mo- 
ment it  is  effected,  as  a  true  social  phenomenon,  forming  a  part  of 
the  general  series  of  human  development,  and,  on  that  ground,  sub- 
ject to  the  laws  of  succession,  and  the  methods  of  investigation 
which  characterize  that  great  evolution.  From  this  starting-point, 
indisputable  in  its  rationality,  we  comprehend  immediately  the 
whole  necessary  universality  of  the  historical  method,  thenceforth 
disclosed  in  all  its  eminent  intellectual  dignity.  We  can  even  see 
that,  by  this  method,  scientific  discoveries  become  in  a  certain  de- 
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gree  susceptible  of  rational  prevision,  by  means  of  an  exact  estimate 
of  the  anterior  movement  of  the  science,  interpreted  by  the  iawfl 
of  the  course  of  the  human  mind.  The  historical  prevision  can 
hardly  become  very  precise  ;  but  it  may  furnish  preparatory  indi- 
cations of  the  general  direction  of  the  contemporary  progress,  so 
as  to  save  the  vast  waste  of  intellectual  forces  which  is  occasioned 
by  conjectural  «attempts,  usually  doomed  to  failure.  By  this  pro- 
cess of  comparison  of  the  present  with  the  past,  in  regard  to  each 
science,  it  must  become  possible  to  subject  the  art  of  discovery  to 
a  kind  of  rational  theory  which  may  guide  the  instinctive  efforts  of 
individual  genius,  which  can  not  hold  its  course  apart  from  the 
general  mind,  however  persuaded  it  maybe  of  its  separation.  The 
historical  method  will  thus,  by  governing  the  systematic  use  of  all 
other  scientific  methods,  impart  to  them  an  amplitude*  of  rationality 
in  which  they  are  now  deficient,  by  transferring  to  the  whole  that 
regulated  progression  which  at  present  belongs  only  to  the  details: 
and  the  choice  of  subjects  for  investigation,  till  now  almost  arbi- 
trary, or  at  least  thoroughly  empirical,  will  acquire,  in  a  certain 
degree,  that  scientific  character  which  now  belongs  only  to  the  par- 
tial investigation  of  each  of  them. — The  method  itself  must,  if  it  is 
to  accomplish  these  purposes,  be  subject  to  the  philosophical  con- 
ditions imposed  by  the  positive  spirit  of  sociology.  It  must  never 
consider  the  development  of  each  complete  science,  separately  from 
the  total  progression  of  the  human  mind,  or  even  from  the  funda- 
mental evolution  of  humanity.  Thus  social  physics,  which  supplies 
this  method,  must  superintend  its  gradual  application, — at  least,  in 
so  far  as  the  general  conception  of  human  development  is  con- 
cerned. Every  partial  or  isolated  use  of  this  method  of  investiga 
tion,  such  as  suits  the  desultory  character  of  research  in  our  day, 
would  be  either  wholly  ineffectual,  or  would  realize  but  little  good. 
There  are  some  traces  in  existing  science  of  this  superior  means  of 
speculation,  the  positive  method  being  uniform,  and  therefore  to  be 
found  everywhere  if  anywhere  ;  but  its  complexity  and  its  recent 
origin  prevent  our  being  able  to  point  to  examples  at  once  marked 
and  varied  enough  to  afford  a  decided  manifestation.  Throughout 
the  whole  range  of  our  positive  knowledge,  I  know  of  only  one 
unquestionable  example  ;  and  that  will  be  found,  where  we  should 
naturally  look  for  it,  in  mathematical  science.  We  find  it  in  the 
sublime  prefatory  chapters  of  the  different  sections  of  the  "  Ana- 
lytical Mechanics,"  so  little  appreciated  by  ordinary  geometers  be- 
cause they  do  not  contain  a  single  formula,  but,  in  my  opinion, 
proving  the  eminent  philosophical  superiority  of  Lagrange  to  all 
mathematicians  since  Descartes  and  Leibnitz.  By  his  exposition 
of  the  filiation  of  the  chief  conceptions  of  the. human  mind  in 
regard  to  rational  mechanics,  from  the  origin  of  the  science  to  our 
own  time,  Lagrange  certainly  anticipated  the  general  spirit  of  the 
historical  method  ;  because  he  made  this  estimate  the  basis  of  the 
whole  of  his  scientific  speculations.  These  remarkable  writings 
are  admirable  food  for  meditation  not  only  to  geometers,  but  to  &A 
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philosophical  minds,  which  may  find  here  the  only  example  of  what 
may  properly  be  called  History,  though  their  author  made  no  pre- 
tension to  the  common  title  of  historian. 

Thus  we  see  that  the  reaction  of  Sociology  on  the  other  sciences 
is  as  important  in  a  logical  as  in  a  scientific  view.  On  the  ono 
hand,  positive  sociology  mutually  connects  all  the  sciences,  and  on 
the  other  hand,  it  adds  to  all  resources  for  investigation,  a  new  and 
higher  method.  While,  from  its  nature,  dependent  on  all  that  went 
before,  Social  Physics  repays  as  much  as  it  receives  by  its  two  kinds 
of  service  toward  all  other  knowledge.  We  can  already  perceive 
that  such  a  science  must  form  the  principal  band  of  the  scientific 
sheaf,  from  its  various  relations,  both  of  subordination  and  of  direc- 
tion, to  all  the  rest.  It  is  in  this  way  that  the  homogeneous  co-or- 
dination of  real  sciences  proceeds  from  their  positive  development, 
instead  of  being  derived  from  any  anti-scientific  conceptions  of  a 
fanciful  unity  of  different  phenomena,  such  as  have  hitherto  been 
almost  exclusively  resorted  to. 

Social  science  must  always  remain  inferior  in  all  speculative  rank 
important  speculative  respects  to  all  the  other  funda-  °* sociology. 
mental  sciences.  Yet  we  can  not  but  feel,  after  this  review  of  its 
spirit,  its  function,  and  its  resources,  that  the  abundance  of  its 
means  of  investigation  may  establish  it  in  a  higher  position  of 
rationality  than  the  present  state  of  the  human  mind  might  seem 
to  promise.  The  unity  of  the  subject,  notwithstanding  its  prodi- 
gious extent,  the  conspicuous  interconnection  of  its  various  aspects, 
its  characteristic  advance  from  the  most  general  to  more  and  more 
special  researches,  and  finally  the  more  frequent  and  important  use 
of  à-priori  considerations  through  suggestions  furnished  by  the 
anterior  sciences,  and  especially  by  the  biological  theory  of  human 
nature,  may  authorize  the  highest  hopes  of  the  speculative  dignity 
of  the  science, — higher  hopes  than  can  be  excited  by  such  an  imper- 
fect realization  as  I  propose  to  sketch  out,  the  purpose  of  which  is 
to  embody,  in  a  direct  manner,  and  by  sensible  manifestations,  the 
more  abstract  view  which  I  have  now  taken  of  the  general  nature 
of  this  new  political  philosophy,  and  of  the  scientific  spirit  which 
should  regulate  its  ulterior  construction. 

32 


498  POSITIVE   PHILOSOPHY. 


».t-  * y 


CHAPTER   V. 

SOCIAL  STATICS;  OR,  THEORY  OF  THE  SPONTANEOUS  ORDER  CF 
HUMAN  SOCIETY. 

Though  the  dynamical  part  of  Social  Science  is  the  most  in- 
teresting, the  most  easily  intelligible,  and  the  fittest  to  disclose  the 
laws  of  interconnection,  still  the  Statical  part  must  not  be  entirely 
passed  over.  We  mu4  briefly  review  in  this  place  the  conditions 
and  laws  of  harmony  of  human  society,  and  complete  our  statical 
conceptions,  as  far  as  the  nascent  state  of  the  science  allows,  when 
we  afterward  survey  the  historical  development  of  humanity. 

Every  sociological  analysis  supposes  three  classes  of 

Three  aspects.  .   ,    '  °  ,  '  '    ,  .  ,, 

considerations,  each  more  complex  than  the  prece- 
ding: viz.,  the  conditions  of  social  existence  of  the  individual,  the 
family,  and  society  ;  the  last  comprehending,  in  a  scientific  sense, 
the  whole  of  the  human  species,  and  chiefly,  the  whole  of  the  white 
race. 

Gall's  cerebral  theory  has  destroyed  for  ever  the  metaphysical 
fancies  of  the  last  century  about  the  origin  of  Man's  social  tenden- 
cies, which  are  now  proved  to  be  inherent  in  his  nature,  and  not 
l.  The  individ-  tne  r^Bult  of  utilitarian  considerations.  The  true 
l,al  theory  has  exploded  the  mistakes  through  which  the 

false  doctrine  arose, — the  fanciful  supposition  that  intellectual  com- 
binations govern  the  general  conduct  of  human  life,  and  the  exag- 
gerated notion  of  the  degree  in  which  wants  can  create  faculties. 
Independently  of  the  guidance  afforded  by  Gall's  theory,  there  is 
a  conclusive  evidence  against  the  utilitarian  origin  of  society  in  the 
fact  that  the  utility  did  not,  and  could  not,  manifest  itself  till  after 
a  long  preparatory  development  of  the  society  which  it  was  sup- 
posed to  have  created.  We  shall  the  better  see  how  the  supposi- 
tion involves  us  in  a  vicious  circle  if  we  attend  to  the  character  of 
the  early  ages  of  humanity,  in  which  the  individual  advantages  of 
association  are  very  doubtful,  if  indeed  we  may  not  safely  say  that, 
in  many  cases,  the  burdens  are  greater  than  the  resources,  as  we 
see  only  too  plainly  in  the  lowest  ranks  of  the  most  advanced 
societies.  It  is  thus  evident  that  the  social  state  would  never  have 
existed  if  its  rise  had  depended  on  a  conviction  of  its  individual 
utility,  because  the  benefit  could  never  have  been  anticipated  by 
individuals  of  any  degree  of  ability,  but  could  only  manifest  itself 
after  the  social  evolution  had  proceeded  up  to  a  certain  point. 
f  There  are  even  sophists  who  at  this  day  deny  the  utility,  without 
being  pronounced  mad  ;  and  the  spontaneous  sociability  of  human 
i  nature,  independent  of  all  personal  calculation,  and  often  in  opposi 
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tion  to  the  strongest  individual  interests,  is  admitted,  as  of  course, 
by  those  who  have  paid  no  great  attention  to  the  true  biological 
theory  of  our  intellectual  and  moral  nature. 

Passing  over  some  elementary  considerations  which  belong  rather 
to  a  special  treatise  on  the  physiological  conditions, — such  as  the 
natural  nakedness  of  the  human  being,  and  his  helpless  and  pro- 
tracted infancy, — which  have  been  much  exaggerated  as  social  in- 
fluences, since  they  exist  in  some  animal  races  without  producing 
the,  same  social  consequences — I  proceed  to  estimate  the  influence 
of  (the  most  important  attributes  of  our  nature  in  giving  to  society 
the  fundamental  character  which  belongs  to  it,  and  which  remains 
permanent  through  all  degrees  of  its  development.  In  this  view, 
the  first  consideration  is  of  the  preponderance  of  the  affective  over 
the  intellectual  faculties,  which,  though  less  remarkable  in  Man 
than  in  other  animals,  yet  fixes  the  first  essential  idea  of  our  true 
nature] — Though  continuous  action  is,  in  all  cases,  an  indispensable 
condition  of  success,  Man,  like  every  other  animal,  has  a  natural 
dislike  to  such  perseverance,  and  at  first  finds  pleasure  only  in  a 
varied  exercise  of  his  activity, — the  variety  being  of  more  impor- 
tance to  him  than  moderation  in  degree, — especially  in  the  com- 
monest cases,  in  which  no  strongly-marked  instinct  is  concerned. 
The  intellectual  faculties  being  naturally  the  least  energetic,  their 
activity,  if  ever  so  little  protracted  beyond  a  certain  degree,  occa- 
sions in  most  men  a  fatigue  which  soon  becomes  utterly  insup- 
portable ;  and  it  is  in  regard  to  them  chiefly  that  men  of  all  ages 
of  civilization  relish  that  state  of  which  the  dolce  far  niente  is  the 
most  perfect  expression.  Nevertheless,  it  is  on  the  persevering  use 
of  these  high  faculties  that  the  modifications  of  human  life,  general 
and  individual,  depend,  during  the  course  of  our  social  develop- 
ment, so  that  we  are  met  at  once  by  the  melancholy  coincidence 
that  Man  is  most  in  need  of  precisely  the  kind  of  activity  for  which 
he  is  the  least  fit.  His  physical  imperfections  and  moral  neces- 
sities compel  him,  more  than  any  other  animal,  to  employ  his  reason 
in  amending  his  primitive  condition  ;  while  his  reason  is  so  far  from 
being  adequate  to  its  work  that  it  is  subject  to  an  irresistible  fatigue 
which  can  be  moderated  only  by  strong  and  constant  stimulus.  In- 
stead of  lamenting  over  this  discordance,  we  must  receive  it  as  a 
first  authentic  information  supplied  to  social  science  by  biology,  and 
one  which  must  radically  affect  the  general  character  of  human 
society  first,  and  afterward  the  rate  of  the  social  evolution.  The 
consequence  which  immediately  concerns  us  here  is,  that  almost  all 
men  are  naturally  unfit  for  intellectual  labor,  and  devoted  to  mate- 
rial activity  ;  so  that  the  speculative  state  can  not  well  be  produced, 
much  less  sustained,  in  them  but  by  some  impulse  of  another  kind, 
kept  up  by  lower  but  stronger  propensities.  However  important 
individual  differences  in  this  respect  may  be,  the  differences  are  of 
degree  only,  so  that  the  most  eminent  natures  hold  their  place  in 
the  comparison  ;  and  men  must  be  classed,  in  a  scientific  sense,  by 
the   nobleness   or   increasing  speciality  of  the  affective  faculties  by 
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which  the  intellectual  incitement  is  produced.  If  we  observe  the 
ascending  scale  of  these  faculties,  upon  Gall's  theory,  we  see  that, 
among  the  generality  of  men,  the  intellectual  tension  is  (with  some 
exceptions  of  that  speculative  impulse  to  which  all  human  beings 
are  liable)  habitually  supported  only  by  the  strong  stimulus  derived 
from  the  needs  of  the  organic  life,  and  the  commonest  instincts  of 
the  animal  life,  the  organs  of  which  lie  at  the  back  of  the  brain. 
The  individual  nature  of  man  becomes  lofty  in  proportion  as  the 
incitement  proceeds  from  propensities  which  are  of  a  higher  order, 
more  peculiar  to  our  s]mmmVs.  and  placed,  anatomically,  further  for- 
ward in  the  brain,  while  yet  the  activity  of  the  intellectual  region 
can  never,  in  the  noblest  cases,  be  independent  of  such  stimulus, 
unless  the  habit  of  meditation  has  actually  become  preponderant, 
— a  case  too  rare  to  be  considered  in  a  general  view. — Lest  we 
should  form  a  false  philosophical  estimate  of  our  case,  I  may  observe 
that,  however  we  may  regret  the  degree  in  which  our  intellectual 
faculties  are  less  active  than  the  lower,  we  must  beware  of  wishing 
that  the  case  was  reversed.  If  our  affective  faculties  were  subor- 
dinated to  the  intellectual,  all  idea  of  improving  the  social  organ- 
ism would  be  merely  senseless.  It  would  be  like  polishing  our 
roads,  instead  of  merely  diminishing  their  friction,  which  would 
not  improve  the  accustomed  locomotion,  but  render  its  mechanism 
contradictory  to  the  fundamental  laws  of  motion.  For  our  affective 
faculties  must  preponderate,  not  only  to  rouse  our  reason  from  its 
natural  lethargy,  but  to  give  a  permanent  aim  and  direction  to  its 
activity,  without  which  it  would  be  for  ever  lost  in  a  vague  abstract 
speculation.  Even  under  our  actual  conditions,  which  subject  the 
wildest  reveries  to  more  or  less  control  of  reality,  we  see  how  the 
most  mystical  efforts  of  pious  ecstasy  to  conceive  of  an  ideal  state, 
exempt  from  organic  wants  and  from  all  human  passions,  have 
issued,  even  in  the  highest  minds,  in  conceptions  of  a  sort  of  tran- 
scendental idiotcy,  eternally  absorbed  in  a  foolish  and  almost  stupid 
contemplation  of  the  divine  majesty.  Our  social  organism  is,  then, 
what  it  ought  to  be,  except  as  to  degree  ;  and  we  must  observe  and 
remember  that  it  is  in  our  power,  within  certain  narrow  limits,  to 
rectify  this  degree  of  difference  ;  or  rather,  that  the  rectification 
takes  place  in  proportion  to  the  steady  development  of  civilization, 
which  tends  to  subordinate  our  propensities  to  our  reason,  more 
and  more,  without  giving  us  any  cause  to  apprehend  a  reversal  of 
the  order  at  any  future  time. 

The  second  consideration  is  that,  besides  the  preponderance  of 
the  affective  over  the  intellectual  life,  the  lowest  and  most  personal 
propensities  have,  in  regard  to  social  relations,  an  unquestionable 
preponderance  over  the  nobler.  According  to  the  sound  biological 
theory  of  man,  our  social  affections  are  inferior  in  strength  and 
steadiness  to  the  personal,  though  the  common  welfare  must  depend 
especially  on  the  regular  satisfaction  of  the  former,  which  first 
originate  the  social  state  for  us,  and  then  maintain  it  against  the 
divergences  of  individual  instincts.     To  understand  the  sociologi- 
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cal  value  of  this  biological  datum,  we  must  observe,  as  in  the  formel 
case,  that  the  condition  is  necessary,  and  that  it  is  only  its  degree 
that  we  have  to  deplore.  In  analogy  with  the  former  case,  personal 
instincts  must  give  an  aim  and  direction  to  our  social  action.  All 
notions  of  public  good  must  be  based  upon  those  of  private  advan- 
tage, because  the  former  can  be  nothing  else  than  that  which  is 
common  to  all  cases  of  the  latter  :  and  under  no  ideal  refinement 
of  our  nature  could  we  ever  habitually  desire  for  others  anything 
else  but  what  we  wish  for  ourselves, — unless  in  those  infinitely  rare 
and  very  secondary  cases  in  which  an  excessive  refinement  of  moral 
delicacy,  fostered  by  intellectual  meditation,  may  enable  a  man  to 
appreciate  for  another  means  of  happiness  which  are  of  little  or  no 
value  to  himself.  Our  moral  nature  would  then  be  destroyed,  and 
not  improved,  if  it  were  possible  to  repress  our  personal  instincts, 
since  our  social  affections,  deprived  of  necessary  direction,  would 
degenerate  into  a  vague  and  useless  charity,  destitute  of  all  prac- 
tical efficacy.  When  the  morality  of  an  advanced  society  bids  us 
love  our  neighbors  as  ourselves,  it  embodies  in  the  best  way  the 
deepest  truth,  with  only  such  exaggeration  as  is  required  in  the 
formation  of  a  type,  which  is  always  fallen  short  of  in  practice.  In 
this  sublime  precept,  the  personal  instinct  is  the  guide  and  measure 
of  the  social  ;  and  in  no  other  way  could  the  principle  be  presented  ; 
for  in  what  respect,  and  how,  could  any  one  love  another  who  did 
not  love  himself?  Thus,  again,  we  may  be  satisfied  with  the  na- 
ture of  Man,  though  not  with  the  degree  of  his  self-regards.  We 
must  regret  that  even  in  the  best  natures,  the,  social  affections  are 
so  overborne  by  the  personal,  as  rarely  to  command  conduct,  in  a 
direct  way.  In  this  sense,  we  may  conceive,  after  a  comparison  of 
the  two  cases  I  have  presented,  that  the  sympathetic  instinct  and 
the  intellectual  activity  are  especially  destined  to  compensate  mu- 
tually their  common  social  insufficiency.  We  may  say,  indeed,  that 
if  Man  became  more  benevolent,  that  would  be  equivalent  in  social 
practice  to  his  being  more  intelligent,  not  only  because  he  would 
put  his  actual  intelligence  to  better  use,  but  because  it  would  not 
be  so  much  absorbed  by  the  discipline  which  it  must  be  constantly 
imposing  on  the  strong  preponderance  of  the  personal  propensities. 
But  the  converse  supposition  is  not  less  exact,  though  it  is  less 
appreciable  ;  for  all  real  intellectual  development  is  finally  equiv- 
alent, in  regard  to  the  conduct  of  life,  to  a  direct  augmentation  of 
natural  benevolence,  both  by  strengthening  Man's  empire  over  his 
passions,  and  by  refining  the  habitual  sense  of  the  reactions  occa- 
sioned by  various  social  contact.  If  we  admit,  in  the  first  case, 
that  no  great  intellect  can  duly  expand  without  a  certain  amount 
of  universal  benevolence,  by  which  alone  it  can  have  free  impulse, 
a  lofty  aim,  and  large  exercise  ;  so,  inversely,  we  can  not  doubt 
that  all  noble  intellectual  expansion  fortifies  general  sympathy,  not 
only  by  casting  out  selfish  instigations,  but  l»y  inspiring  a  wise 
predilection  in  favor  of  social  order,  which  may,  not  withstanding 
its  ordinary  coldness,  concur  as  fortunately  in  the  maintenance  of 
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social  harmony  as  dispositions  which  are  more  lively  and  less 
steady.  The  reciprocal  connection  of  those  two  chief  moderators 
of  human  life,  intellectual  activity  and  the  social  instinct,  seems 
thus  to  be  unquestionable  :  and  the  first  function  of  universal  mor- 
als, in  regard  to  the  individual,  consists  in  increasing  this  double 
influence,  the  gradual  extension  of  which  constitutes  the  first  spon- 
taneous result  of  the  general  development  of  humanity.  And  the 
double  opposition  between  Man's  moral  and  material  need  of  intel 
leetual  toil  and  his  dislike  of  it,  and  again,  between  Man's  need, 
for  his  own  happiness,  of  the  social  affections,  and  the  necessary 
Subjection  of  these  to  his  personal  instincts,  discloses  the  scientific 
germ  of  the  struggle  which  we  shall  have  to  review,  between  the 
conservative  and  the  reforming  spirit;  the  first  of  which  is  ani- 
mated by  purely  personal  instincts,  and  the  other  by  the  sponta- 
neous combination  of  intellectual  activity  with  the  various  social 
instincts. 

So  much  for  the  first   statical   division — the  Individual.     Next, 
we  must  consider  the  Family. 

As  every  system  must  be  composed  of  elements  of  the 
y"  same  nature  with  itself,  the  scientific  spirit  forbids  us  to 
regard  society  as  composed  of  individuals.  The  true  social  unit  is 
certainly  the  family — reduced,  if  necessary,  to  the  elementary  couple 
which  forms  its  basis.  This  consideration  implies  more  than  the 
physiological  truth  that  families  become  tribes,  and  tribes  become 
nations:  so  that  the  whole  human  nice  mighl  he  conceived  of  as  the 
gradual  development  of  a  single  family,  if  local  diversities  did  not 
forbid  such  a  supposition.  There  is  a  political  point  of  view  from 
which  also  we  must  consider  this  elementary  idea,  inasmuch  as  the 
family  presents  the  true  germ  of  the  various  characteristics  of  the 
social  organism.  Such  a.  conception  is  intermediate  between  the 
idea  of  the  individual  and  that  of  the  species,  or  society.  There 
would  be  as  many  scientific  inconveniences  in  passing  it  over  in  a 
speculative  sense  as  there  are  dangers  in  practice  in  pretending  to 
treat  of  social  life  without  the  inevitable  preparation  of  the  domes- 
tic life.  Whichever  way  we  look  at  it,  this  necessary  transition 
always  presents  itself,  whether  in  regard  to  elementary  notions  of 
fundamental  harmony,  or  for  the  spontaneous  rise  of  social  senti- 
ment. It  is  by  this  avenue  that  Man  comes  forth  from  his  mere 
personality,  and  learns  to  live  in  another,  while  obeying  his  most 
powerful  instincts.  No  other  association  can  be  so  intimate  as  this 
primary  combination,  which  causes  a  complete  fusion  of  two  natures 
in  one.  Owing  to  the  radical  imperfection  of  the  human  character, 
individual  divergences  are  too  marked  to  admit  of  so  close  an  asso- 
ciation in  any  other  case.  The  common  experience  of  human  life 
teaches  us  only  too  well  that  men  must  not  live  too  familiarly  to- 
gether, if  they  are  to  bear,  in  mutual  peace,  the  infirmities  of  our 
nature — whether  of  the  intellect  or  the  affections.  Even  religious 
communities,  united  as  they  are  by  a  special  bond,  were,  as  we 
know,  perpetually  tormented  by  internal  dissensions,  such  as  it  is 
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impossible  to  avoid  if  we  attempt  to  reconcile  qualities  so  incom- 
patible as  the  intimacy  and  the  extension  of  human  relations.  Even 
in  the  family,  the  intimacy  is  owing  to  the  strong  spontaneousness 
of  the  common  end,  combined  with  the  equally  natural  institution 
of  an  indispensable  subordination.  Whatever  talk  there  may  be, 
in  modern  times,  of  social  equality,  even  the  most  restricted  society 
supposes,  not  only  diversities,  but  inequalities  ;  for  there  can  be  no 
association  without  a  permanent  concurrence  in  a  general  operation, 
pursued  by  distinct  means,  mutually  subordinated.  Now,  the  most 
entire  realization  possible  of  these  elementary  conditions  is  inherent 
in  the  family  alone,  where  nature  has  supplied  all  the  requisites  of 
the  institution.  Thus,  notwithstanding  the  temporary  abuse  of  the 
family  spirit  in  the  way  of  excess,  which  has  occasionally  brought 
reproach  on  the  institution,  it  is,  and  will  ever  be,  the  basis  of  the 
social  spirit,  through  all  the  gradual  modifications  which  it  may 
have  to  undergo  in  the  course  of  the  human  evolution.  The  seri- 
ous assaults  upon  this  institution  which  we  witness  in  our  day 
must,  therefore,  be  regarded  as  the  most  alarming  symptoms  of  our 
temporary  tendency  to  social  disorganization.  But  such  a  direction 
of  the  revolutionary  spirit  is  a  dangerous  symptom  only  on  account 
of  the  decrepitude  of  the  belief  on  which  the  idea  of  the  Family, 
like  every  other  social  idea,  is  made  to  rest.  As  long  as  the  fam- 
ily relation  has  no  other  intellectual  basis  than  religious  doctrine, 
it  will  share  whatever  discredit  belongs  to  that  doctrine  in  the 
present  state  of  human  development.  The  Positive  philosophy, 
which  reorganizes  whatever  it  touches,  can  alone  re-establish  the 
conception  on  an  immutable  foundation,  by  transferring  all  social 
speculation  from  the  region  of  vague  ideality  to  the  ground  of  in 
disputable  reality. 

The  constitution  of  the  human  family  has  undergone  modifica- 
tions of  a  progressive  kind  which  appear  to  me  to  disclose,  at  each 
epoch  of  development,  the  exact  importance  of  the  changé  wrought 
in  the  corresponding  social  state.  Thus,  the  polygamy  of  less-ad- 
vanced nations  must  give  a  character  to  the  family  wholly  different 
from  that  which  it  has  among  nations  which  are  capable  of  that  mo- 
nogamy to  which  our  nature  tends.  In  the  same  way,  the  ancient 
family,  which  consisted  partly  of  slaves,  must  be  very  unlike  the 
modern,  which  is  mainly  reduced  to  the  kindred  of  the  couple,  and 
in  which  the  authority  of  the  head  is  comparatively  small.  But  the 
estimate  of  these  modifications  will  find  its  right  place  in  my  his 
torical  review.  Our  object  now  is  to  consider  the  elementary  sci 
entiiic  aspect  of  the  family  ;  that  aspect  which  is  made  common  to 
all  social  cases  by  regarding  the  domestic  as  the  basis  of  all  social 
life.  In  this  view,  the  sociological  theory  of  the  family  is  reduci- 
ble to  the  investigation  of  two  orders  of  relations,  viz.,  the  subor- 
dination of  the  sexes,  which  institutes  the  family,  and  that  of  ag 
which  maintains  it.  A  certain  amount  of  voluntary  associai  ion 
tikes  place  from  that  degree  of  the  biological  scale  at  which  sex 
begins;  and  it  is  always  occasioned  by  the  sexual  union  first,  and 
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then  by  the  rearing  of  progeny.  If  the  sociological  comparison 
must  stop  at  the  two  great  classes  of  superior  animals,  birds  and 
niammifers,  it  is  because  none  below  them  present  a  sufficiently 
complete  realization  of  this  double  elementary  character. 
The  sexm.1  reia-  ^  e  can  no*  to°  reverently  admire  that  universal  nat- 
"'""  ural  disposition,  on  which  all  association  is  grounded, 

by  which,  in  the  state  of  marriage,  however  imperfect,  the  strongest 
instinct  of  our  animal  nature,  at  once  satisfied  and  disciplined,  oc- 
casions harmony  instead  of  the  disorder  which  would  arise  from 
its  license.  It  was  not  to  be  expected  that,  when  the  revolutionary 
spirit  was  attacking  everything  else,  it  should  allow  marriage  to 
escape — connected  as  it  has  hitherto  been  with  the  theological  phi- 
losophy. When  the  positive  philosophy  shall  have  established  the 
subordination  of  the  sexes,  and  in  that,  the  principle  of  marriage 
and  of  the  family,  it  will  take  its  stand  on  an  exact  knowledge  of 
human  nature,  followed  by  an  appreciation  of  social  development  as 
a  whole,  and  of  the  general  phase  which  it  now  presents  ;  and  in 
doing  this  it  will  extinguish  the  fancies  by  which  the  institution  is 
at  present  discredited  and  betrayed.  No  doubt  Marriage,  like 
every  other  human  concern,  undergoes  modifications  as  human  de- 
velopment proceeds.  Modern  marriage,  as  constituted  by  Catholi- 
cism, is  radically  different,  in  various  respects,  from  Roman  mar- 
riage, as  that  differed  from  the  Greek,  and  both,  in  a  much  greater 
degree,  from  the  Egyptian  or  Oriental,  even  after  the  establishment 
of  monogamy.  It  is  undisputed  that  these  modifications  have  not 
come  to  any  end,  and  that  the  great  social  reconstitution  for  which 
we  are  looking  will  establish  the  general  character  of  the  associa- 
tion, which  all  preceding  modifications  have  progressively  devel- 
oped. Meantime,  the  absolute  spirit  of  the  existing  political  philos- 
ophy mistakes  such  modifications  for  an  overthrow  of  the  institution; 
a  state  of  things  very  analogous  to  that  of  the  ancient  times,  when 
the  Greek  philosophy  was  about  to  make  way  for  the  Christian  re- 
generation of  the  family  and  of  society,  and  when  fantastical  errors, 
caused  by  the  long  intellectual  interregnum,  gave  occasion  to  the 
famous  satire  of  Aristophanes,  which  we  may  accept  as  a  rude 
rebuke  of  our  own  licentiousness. 

What  the  ultimate  conditions  of  marriage  will  be,  we  can  not 
know  as  yet  ;  and  if  we  could,  this  is  not  the  place  to  treat  of  them* 
It  is  enough  for  our  purposes  to  be  assured  that  they  will  be  con- 
sonant with  the  fundamental  principle  of  the  institution, — the 
natural  subordination  of  the  woman,  which  has  reappeared  under 
all  forms  of  marriage,  in  all  ages,  and  which  the  new  philosophy 
will  place  on  its  right  basis, — a  knowledge  of  the  individual  or- 
ganism first,  and  then  of  the  social  organism.  Biological  philosophy 
teaches  us  that,  through  the  whole  animal  scale,  and  while  the  spe- 
cific type  is  preserved,  radical  differences,  physical  and  moral,  dis- 
tinguish the  sexes.  Comparing  sex  with  age,  biological  analysis 
presents  the  female  sex,  in  the  human  species  especially,  as  consti- 
tutionally in  a  state  of  perpetual  infancy,  in  comparison  with  the 
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other  ;  and  therefore  more  remote,  in  all  important  respects,  from'ng 
the  ideal  type  of  the  race.  Sociology  will  prove  that  the  equality  ^ 
of  the  sexes,  of  which  so  much  is  said,  is  incompatible  with  all  social 
existence,  by  showing  that  each  sex  has  special  and  permanent 
functions  which  it  must  fulfil  in  the  natural  economy  of  the  human 
family,  and  which  concur  in  a  common  end  by  different  ways,  the 
welfare  which  results  being  in  no  degree  injured  by  the  necessary 
subordination,  since  the  happiness  of  every  being  depends  on  the 
wise  development  of  its  proper  nature. 

We  have  seen  that  the  preponderance  of  the  affective  faculties  is 
less  marked  in  Man  than  in  the  lower  animals,  and  that  a  certain 
degree  of  spontaneous  speculative  activity  is  the  chief  cerebral  at- 
tribute of  humanity,  as  well  as  the  prime  source  of  the  marked 
character  of  our  social  organism.  Now,  the  relative  inferiority  of 
Woman  in  this  view,  is  incontestable,  unfit  as  she  is,  in  comparison, 
for  the  requisite  continuousness  and  intensity  of  mental  labor,  either 
from  the  intrinsic  weakness  of  her  reason  or  from  her  more  lively 
moral  and  physical  sensibility,  which  are  hostile  to  scientific  ab- 
straction and  concentration.  This  indubitable  organic  inferiority 
of  feminine  genius  has  been  confirmed  by  decisive  experiment,  even 
in  the  fine  arts,  and  amidst  the  concurrence  of  the  most  favorable 
circumstances.  As  for  any  functions  of  government,  the  radical  in- 
aptitude of  the  female  sex  is  there  yet  more  marked,  even  irTreigard 
to  the  most  elementary  state,  and  limited  to  the  guidance  of  the 
mere  family,  the  nature  of  the  task  requiring,  above  everything,  an 
indefatigable  attention  to  an  aggregate  of  complex  relations,  none 
of  which  must  be  neglected,  while  the  mind  must  be  independent  of 
the  passions  ;  in  short,  reasonable.  Thus,  the  economy  of  the 
human  family  could  never  be  inverted  without  an  entire  change  in 
our  cerebral  organism,  and  the  only  possible  result  of  a  resistance 
to  natural  laws  would  be  to  deprive  Woman  of  the  enjoyment  of 
her  proper  welfare  by  disturbing  the  family  and  society.  Again, 
we  have  seen  that,  in  the  affective  life  of  Man,  the  personal  instincts 
overrule  the  sympathetic  or  social,  which  last  can,  and  do,  only 
modify  the  direction  decided  by  the  first,  without  becoming  the 
habitual  moving  powers  of  practical  existence.  Here  again,  by  a 
comparative  examination,  we  can  estimate  the  happy  social  position 
appropriated  to  the  female  sex.  It  is  indisputable  that  women  are, 
in  general,  as  superior  to  men  in  a  spontaneous  expansion  of  sym- 
pathy and  sociality,  as  they  are  inferior  to  men  in  understanding 
and  reason.  Their  function  in  the  economy  of  the  family,  and  con- 
sequently of  society,  must  therefore  be  to  modify  by  the  excitement 
of  the  social  instinct  the  general  direction  necessarily  originated 
by  the  cold  and  rough  reason  which  is  distinctive  of  Man.  Apart 
from  all  consideration  of  material  differences,  and  contemplating 
exclusively  the  noblest  properties  of  our  cerebral  nature,  we  see 
that,  of  the  two  attributes  which  separate  the  human  race  from  the 
brutes,  the  primary  one  indicates  the  necessary  and  invariable  pre 
pondcrance  of  the  male  sex,  while  the  other  points  out  the  modéra 


\ 


504  POSITIVE   PHILOSOPHY. 

tag  function  which  is  appropriate  to  Woman,  even  independently  of 
maternal  cares,  which  evidently  constitute  her  most  important  spe- 
cial destination,  but  which  are  usually  too  exclusively  insisted  on, 
so  as  to  disguise  the  direct  social  and  personal  vocation  of  the 
female  sex. 

The  Parental  The  other  great  element  of  the  human  family  is  the 

relation  between  parents  and  children,  which  spread 
abroad  through  the  whole  of  society,  produces  the  natural  subor- 
dination of  ages.  The  discipline  prescribed  by  nature  in  this  rela- 
tion is  too  unquestionable  to  admit  of  the  same  attacks  of  the 
revolutionary  spirit  which  have  been  directed  toward  the  preceding 
relation.  The  ardent  champions  of  the  political  rights  of  women 
have  not  yet  offered  an  analogous  doctrine  in  regard  to  children, 
who  arc  less  able  to  stimulate  the  zeal  of  their  special  champions. 
Wild  as  are  the  eccentricities  of  our  social  anarchy,  popular  good 
sense,  however  imperfect  it  may  still  be,  imposes  some  restraint 
on  individual  absurdities  when  they  go  so  far  as  to  shock  a  primary 
instinct. 

There  is  certainly  no  natural  economy  more  worthy  of  admiration 
than  that  spontaneous  subordination  which,  first  constituting  the 
human  family ,  then  becomes  the  type  of  all  wise  social  co-ordination. 
The  testimony  of  ages  has  done  honor  to  this  type  ;  and  when  Man 
has  formed  his  conception  of  providential  government  on  the  most 
perfect  direction  of  events  that  he  could  conceive,  he  has  taken  this 
institution  for  his  model.  There  is  no  other  case  which  offers,  in 
the  same  degree,  the  most  respectful  spontaneous  obedience,  on  the 
part  of  the  inferior,  without  the  least  degradation;  an  obedience 
imposed  by  necessity  first,  and  then  by  gratitude;  and  nowhere 
else  do  we  see  in  the  superior  party  the  most  absolute  authority 
united  to  entire  devotedness,  too  natural  and  too  genial  to  be  re- 
garded as  duty.  These  characteristics  must  become  weakened  in 
the  case  of  wider  and  less  intimate  relations  ;  the  submission  can 
not  be  so  complete  and  spontaneous,  nor  the  protection  so  affection- 
ate and  devoted.  But  family  life  will,  nevertheless,  be  eternally 
the  school  of  social  life,  both  for  obedience  and  for  command,  which 
will  be  excellent  in  proportion  to  their  approach  to  this  model  ;  and 
in  the  future,  as  in  the  past,  the  modifications  of  society  will  cor- 
respond with  those  which  human  progression  must  occasion  in  the 
domestic  constitution.  In  all  critical  periods,  however,  there  have 
been  false  reasoners  wrho  have  argued  from  the  inconveniences 
which  attend  this  institution,  like  every  other,  against  the  organiza- 
tion itself,  and  who  would  mend  it  by  means  of  a  total  inversion, — 
proposing  to  make  society  the  model  of  the  family  ;  at  a  time,  too, 
when  society  is  in  no  condition  to  serve  as  a  type  for  any  kind  of 
orderly  arrangement.  All  domestic  discipline  would  be  impossible 
under  a  system  which  would  take  from  parents  the  guidance  and 
almost  the  acquaintance  of  their  children,  through  a  monstrous 
exaggeration  of  the  influence  of  society  on  the  education  of  youth  ; 
and  children,  of  the  hereditary  transmission  of  their  parents'  prop 
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erty,  accumulated  on  their  behalf, — obedience  and  authority  being 
thus  successively  destroyed.  This  work  is  not  the  place  in  which 
to  examine  such  extravagances  ;  but  it  was  necessary  to  refer  tc 
this  particular  delusion  in  order  to  show  the  fitness  of  the  positive 
polity  to  consolidate  all  the  primary  ideas  of  social  order,  amidst 
the  confusion  attending  the  decline  of  the  theological  philosophy. 
Here,  as  everywhere  else,  we  shall  find  the  positive  philosophy 
subordinating  all  schemes  of  artificial  order  to  the  observation  of 
natural  order:  and  we  shall  perceive  that  the  modifications  wrought 
out  by  the  social  evolution  are  superior  to  any  that  the  most  eminent 
reformers  would  have  ventured  to  conceive  of  beforehand, — a  fact 
which  should  teach  us  not  to  interfere  with  the  succession  of  differ- 
ent portions  of  the  reorganization  by  attempting  to  renovate  every- 
thing at  once,  down  to  the  smallest  details,  according  to  the  routine 
of  modern  constitutions. 

We  must  not  omit  the  striking  property  of  domestic  organiza- 
tion,— that  it  establishes  the  elementary  idea  of  social  perpetuity, 
by  directly  and  irresistibly  connecting  the  future  with  the  past. 
When  duly  generalized,  the  idea  and  the  feeling  pass  on  from  the 
immediate  parents  to  ancestors,  and  issue  in  that  universal  respect 
for  our  predecessors  which  is  an  indispensable  condition  of  all 
social  economy.  There  is  no  social  state  which  does  not  present 
evidences  of  it.  The  diminishing  influence  of  traditions  as  human 
development  proceeds,  and  the  growing  preference  of  written  to 
oral  transmission,  must  modify  the  expression  of  the  sentiment 
among  the  moderns,  if  not  the  sentiment  itself;  but  whatever  point 
social  progression  may  attain,  it  will  always  be  supremely  impor- 
tant that  Man  should  not  regard  himself  as  a  being  of  yesterday, 
and  that  the  whole  of  his  institutions  and  customs  should  connect, 
by  a  system  of  intellectual  and  material  tokens,  his  remembrances 
of  the  entire  past  with  his  hopes  for  the  future.  The  tendency  of 
the  revolutionary  philosophy  is  to  foster  a  disdain  of  the  past,  on 
account  of  its  politics  ;  and  I  need  not  add  that  the  positive  philos- 
ophy, which  takes  history  for  its  scientific  basis,  which  represents 
all  the  men  of  all  times  as  co-operating  in  the  same  evolution,  and 
which  perseveringly  connects  all  existing  progress  with  the  whole 
of  antecedent  human  action,  is  thoroughly  adapted  to  confirm  the 
idea  and  sentiment  of  social  continuity.  In  fact,  we  see  that  the 
region  of  the  positive  sciences  is  the  only  one  in  which  this  reverent 
co-ordination  of  the  present  witli  the  past,  has  withstood  the  en- 
croachments of  the  revolutionary  philosophy,  which,  in  every  other 
connection,  would  almost  have  us  believe  that  reason  and  justice  are 
creations  of  our  own  day. 

It  is  not  necessary  to  enlarge  here  on  the  fraternal  relation, 
though  it  would  obtain  its  share  of  attention  if  we  were  engaged  in 
forming  a  constitution  of  society.  For  our  purposes  here,  the 
brotherly  relation  offers  little  subject  of  remark,  interesting  as  it 
is  from  the  sweetness  or  the  bitterness  which  it  sheds  over  private 
life.     If  the  brothers  are  nearly  of  the  same  age,  there  is  little  sub- 
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ordination  in  the  case  :  and  if  the  difference  in  age  is  sufficient  to 
admit  of  that  subordination,  the  relation  becomes,  for  analytical 
purposes,  like  that  of  parent  and  child.  All  that  it  is  in  our  way 
to  remark  here  is  that  true  social  science  will  never  fail,  either  in 
studying  the  past,  or  speculating  on  the  future,  to  assign  the  rank 
of  absolute  requisites  to  all  elements  which  have,  through  all  time, 
constituted  an  essential  part  of  the  domestic  hierarchy.  Discarding 
all  Utopian  fancies,  and  proposing  to  observe  the  economy  of  real 
society,  we  must  bring  into  our  scientific  analysis  all  the  arrange- 
ments which,  by  their  steady  permanence,  indicate  their  grave 
importance. 

The  third  head  of  our  statical  analysis  brings  us  to  the  consider- 
ation of  society,  as  composed  of  families  and  not  of  individuals,  and 
from  a  point  of  view  which  commands  all  times  and  places. 

The  main  cause  of  the  superiority  of  the  social  to  the 
individual  organism  is.  according  to  an  established  law, 
the  more  marked  speciality  of  the  various  functions  fulfilled  by 
organs  more  and  more  distinct,  but  interconnected  ;  so  that  unity 
of  aim  is  more  and  more  combined  with  diversity  of  means.  We 
can  not,  of  course,  fully  appreciate  a  phenomenon  which  is  for  ever 
proceeding  before  our  eyes,  and  in  which  we  bear  a  part  ;  but  if 
we  withdraw  ourselves  in  thought  from  the  social  system,  and  con- 
template it  as  from  afar,  can  we  conceive  of  a  more  marvellous 
spectacle,  in  the  whole  range  of  natural  phenomena,  than  the  regu- 
lar and  constant  convergence  of  an  innumerable  multitude  of  human 
beings,  each  possessing  a  distinct  and,  in  a  certain  degree,  inde- 
pendent existence,  and  yet  incessantly  disposed,  amidst  all  their 
discordance  of  talent  and  character,  to  concur  in  many  ways  in  the 
same  general  development,  without  concert,  and  even  consciousness 
on  the  part  of  most  of  them,  who  believe  that  they  are  merely  fol- 
lowing their  personal  impulses  ?  This  is  the  scientific  picture  of  the 
phenomenon  :  and  no  temporary  disturbances  can  prevent  its  being, 
under  all  circumstances,  essentially  true.  This  reconciliation  of 
the  individuality  of  labor  with  co-operation  of  endeavors,  which 
becomes  more  remarkable  as  society  grows  more  complex  and 
extended,  constitutes  the  radical  character  of  human  operations 
when  we  rise  from  the  domestic  to  the  social  point  of  view.  The 
degree  of  association  that  we  observe  among  the  superior  animals, 
has  something  voluntary  in  it,  but  there  is  no  organization  which 
can  make  it  resemble  the  human  :  and  the  first  individual  special- 
izing of  common  functions  is  seen  in  our  simple  domestic  life,  which 
is  thus  a  type  of  the  social  organization.  The  division  of  labor  can 
never,  however,  be  very  marked  in  the  family,  because  the  mem- 
bers are  few  ;  and  yet  more  because  such  a  division  would  soon 
show  itself  to  be  hostile  to  the  spirit  of  the  institution  ;  for  domestic 
training,  being  founded  on  imitation,  must  dispose  the  children  to 
follow  parental  employments,  instead  of  undertaking  new  ones  : 
and  again,  any  very  marked  separation  in  the  employments  of  the 
members  must  impair  the  domestic  unity  which  is  the  aim  of  the 
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association.  The  more  we  look  into  the  subject,  the  more  we  shall 
see  that  the  appropriation  of  employments,  which  is  the  elementary 
principle  of  general  society,  can  not  hold  anything  like  so  import- 
ant a  place  in  the  family.  In  fact,  the  domestic  relations  do  not 
constitute  an  association,  but  a  union,  in  the  full  force  of  the  term  ;. 
and,  on  account  of  this  close  intimacy,  the  domestic  connection  is 
of  a  totally  different  nature  from  the  social.  Its  character  is  essen- 
tially moral,  and  only  incidentally  intellectual  ;  or,  in  anatomical 
language,  it  corresponds  more  to  the  middle  than  to  the  anterior 
part  of  the  brain.  Founded  chiefly  upon  attachment  and  gratitude, 
the  domestic  union  satisfies,  by  its  mere  existence,  all  our  sympa- 
thetic instincts,  quite  apart  from  all  idea  of  active  and  continuous 
co-operation  toward  any  end,  unless  it  be  that  of  its  own  institution. 
Though  more  or  less  co-ordination  of  different  employments  must 
exist,  it  is  so  secondary  an  affair  that  when,  unhappily,  it  remains 
the  only  principle  of  connection,  the  domestic  union  degenerates 
into  mere  association,  and  is  even  too  likely  to  dissolve  altogether. 
In  society  the  elementary  economy  presents  an  inverse  character, 
the  sentiment  of  co-operation  becoming  preponderant,  and  the  sym- 
pathetic instinct,  without  losing  its  steadiness,  becoming  secondary. 
No  doubt  there  are  a  multitude  of  men  well  enough  organized  to 
love  their  fellow-laborers,  however  numerous  or  remote  they  may 
be,  and  however  indirect  may  be  their  co-operation  ;  but  such  a 
sentiment,  arising  from  the  reaction  of  the  reason  upon  the  social 
feelings,  could  never  be  strong  enough  to  guide  social  life.  Even 
under  the  best  circumstances  the  intellectual  mediocrity  of  the 
majority  of  men  does  not  allow  them  to  form  any  distinct  idea  of 
relations  which  are  too  extensive,  too  indirect,  and  too  foreign  to 
their  own  occupations,  to  impart  any  sympathetic  stimulus  which 
could  be  of  permanent  use.  It  is  only  in  domestic  life  that  Man 
can  habitually  seek  the  full  and  free  expansion  of  his  social  affec- 
tions ;  and  perhaps  this  is  the  chief  reason  why  it  is  the  last  indis- 
pensable preparation  for  social  life  ;  for  concentration  is  as  neces- 
sary to  the  feelings  as  generalization  to  the  thoughts.  Even  the 
most  eminent  men,  who  direct  their  sympathetic  instincts  upon  their 
race  at  large,  or  the  society  in  which  they  live,  are  usually  impelled 
to  this  by  the  moral  disappointments  of  a  domestic  life  which  has 
failed  in  some  of  its  conditions  ;  and  however  genial  the  imperfect 
compensation  may  be  to  them,  this  abstract  love  of  their  species 
admits  of  nothing  like  that  satisfaction  of  the  affections  which 
arises  from  a  very  limited,  and  especially  an  individual  attachment. 
However  this  may  be,  such  cases  are  beside  too  evidently  excep- 
tional to  affect  any  inquiry  into  the  social  economy.  Tims,  though 
the  sympathetic  instinct  exists  wherever  there  is  association,  more 
or  less,  the  principle  of  co-operation  is  that  which  must  prevail, 
when  we  pass  on  from  the  consideration  of  the  family  to  the  gene- 
ral co-ordination  of  families.  To  attribute  to  it  the  formation  of 
the  social  state,  as  it  was  the  fashion  of  the  last  century  to  do,  is  a 
capital  error  ;  but,  when  the  association  has  once  begun,  there  ia 
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'  nothing  like  this  principle  of  co-operation  for  giving  consistency 
and  character  to  the  combination.  In  the  lower  stages  of  savage 
life  we  see  families  combining  for  a  temporary  purpose,  and  then 
returning,  almost  like  the  brutes,  to  their  isolated  independence,  as 
soon  as  the  expedition,  Which  is  usually  one  of  war  or  the  chase,  is 
ended,  though  already  some  common  opinions,  expressed  in  a  cer- 
tain uniform  language,  are  preparing  them  for  permanent  union  in 
tribes,  more  or  less  numerous.  It  is  upon  the  principle  of  co-ope- 
ration, then,  spontaneous  or  concerted,  that  we  must  found  our 
analysis  of  the  last  division  of  social  statics. 

Distribution  of  ^  c  inust  include  in  our  view  of  the  division  of  em- 
empioym«nte.  ploy  men  ts  something  much  more  extensive  than  the 
material  arrangements  which  the  expression  is  usually  understood 
to  convey.  We  must  include  under  it  all  human  operations  what- 
ever, regarding  not  only  individuals  and  classes,  but  also,  in  many 
ways,  different  mitions,  as  participating,  in  a  special  mode  and 
degree,  in  a  vast  common  work,  the  gradual  development  of  which 
connects  the  fellow-laborers  with  the  whole  series  of  their  prede- 
cessors, and  even  with  their  successors.  This  is  what  is  meant 
when  we  speak  of  the  race  being  bound  up  together  by  the  very 
distribution  of  their  occupations;  and  it  is  this  distribution  which 
causes  the  extent  and  growing  complexity  of  the  social  organism, 
which  thus  appears  as  comprising  the  whole  of  the  human  race. 
Man  can  hardly  exisl  in  a  solitary  state:  the  family  can  exist  in 
isolation,  because  it  can  divide  its  employments  and  provide  for  its 
wants  in  a  rough  kind  of  way  :  a  spontaneous  approximation  of 
families  is  incessantly  exposed  to  temporary  rupture,  occasioned  by 
the  most  trilling  incidents.  But  when  a  regular  division  of  employ- 
ments has  spread  through  any  society,  the  social  state  begins  to 
acquire  a  consistency  and  stability  which  place  it  out  of  danger 
from  particular  divergencies.  The  habit  of  partial  co-operation 
convinces  each  family  of  its  close  dependence  on  the  rest,  and,  at 
the  same  time,  of  its  own  importance,  each  one  being  then  justified 
in  regarding  itself  as  fulfilling  a  real  public  function,  more  or  less 
indispensable  to  the  general  economy,  but  inseparable  from  the 
system  as  a  whole.  In  this  view  the  social  organization  tends  more 
and  more  to  rest  on  an  exact  estimate  of  individual  diversities,  by 
so  distributing  employments  as  to  appoint  each  one  to  the  destina- 
tion he  is  most  fit  for,  from  his  own  nature  (which  however  is  sel- 
dom very  distinctly  marked),  from  his  education  and  his  position, 
and,  in  short,  from  all  his  qualifications  ;  so  that  all  individual 
organizations,  even  the  most  vicious  and  imperfect  (short  of  mon- 
strosity), may  be  finally  made  use  of  for  the  general  good.  Such 
is,  at  least,  the  social  type  which  we  conceive  of  as  the  limit  of  the 
existing  social  order,  and  to  which  we  may  be  for  ever  approxi- 
mating, though  without  the  hope  of  ever  attaining  it  ;  and  it  is,  in 
fact,  a  reproduction,  with  a  large  extension,  of  the  domestic  organ- 
ism, with  less  power,  in  proportion  to  its  extent,  of  appointing  a 
due  destination  to  every  member  ;  so  that  the  social  discipline  must 
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always  be  more  artificial,  and  therefore  more  imperfect,  than  the 
domestic,  which  Nature  herself  ordains  and  administers. 

The  necessities  of  this  co-operation  and  distribution  of  special 
offices  cause  inconveniences  which  I  am  compelled  to  advert  to  ; 
for  it  is  in  the  investigation  of  these  that  we  find  the  scientific 
germ  of  the  relation  between  the  idea  of  society  and  that  of 
government. 

Some  economists  have  pointed  out,  but  in  a  very 
inadequate  way,  the  evils  of  an  exaggerated  division 
of  material  labor  ;  and  I  have  indicated,  in  regard  to  the  more 
important  field  of  scientific  labor,  the  mischievous  intellectual  con- 
sequences of  the  spirit  of  speciality  which  at  present  prevails.  It 
is  necessary  to  estimate  directly  the  principle  of  such  an  influence, 
in  order  to  understand  the  object  of  the  spontaneous  system  of 
requisites  for  the  continuous  preservation  of  society.  In  decom- 
posing, we  always  disperse  ;  and  the  distribution  of  human  labors 
must  occasion  individual  divergencies,  both  intellectual  and  moral, 
wrhich  require  a  permanent  discipline  to  keep  them  within  bounds. 
If  the  separation  of  social  functions  develops  a  useful  spirit  of 
detail  on  the  one  hand,  it  tends,  on  the  other,  to  extinguish  or  to 
restrict  what  we  may  call  the  aggregate  or  general  spirit.  In  the 
same  way,  in  moral  relations,  while  each  individual  is  in  close 
dependence  on  the  mass,  he  is  drawn  away  from  it  by  the  expan- 
sion of  his  special  activity,  constantly  recalling  him  to  his  private 
interest,  which  he  but  very  dimly  perceives  to  be  related  to  the 
public.  On  both  grounds  the  inconveniences  of  the  division  of 
functions  increase  with  its  characteristic  advantages,  without  their 
being  in  the  same  relation,  throughout  the  spontaneous  course  of 
the  social  evolution.  The  growing  speciality  of  habitual  ideas  and 
familiar  relations  must  tend  to  restrict  the  understanding  more  and 
more,  while  sharpening  it  in  a  certain  direction,  and  to  sever  more 
and  more  the  private  interest  from  a  public  interest  which  is  for 
ever  becoming  more  vague  and  indirect  ;  while,  at  the  same  time, 
the  social  affections,  gradually  concentrated  among  individuals  of 
the  same  profession,  become  more  and  more  alienated  from  all  other 
classes,  for  want  of  a  sufficient  analogy  of  ways  and  ideas.  Thus 
it  is  that  the  principle  by  which  alone  general  society  could  be 
developed  and  extended,  threatens,  in  another  view,  to  decompose 
it  into  a  multitude  of  unconnected  corporations,  which  almost  seem 
not  to  belong  to  the  same  species  ;  and  hence  it  is  that  the  gradual 
expansion  of  human  ability  seems  destined  to  produce  such  minds 
as  are  very  common  among  civilized  peoples,  and  prodigiously  ad- 
mired by  them, — minds  which  are  very  able  in  some  one  respect 
and  monstrously  incapable  in  all  others.  If  we  have  been  accus- 
tomed to  deplore  the  spectacle,  among  the  artisan  class,  of  a  work- 
man occupied  during  his  whole  life  in  nothing  else  but  making 
knife-handles  or  pins'-heads,  we  may  find  something  quite  as  lament- 
able in  the  intellectual  class,  in  the  exclusive  employment  of  a 
human  brain  in  resolving  some  equations,  or  in  classifying  insects 
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The  moral  effect  is,  unhappily,  analogous  in  the  two  cases.  Il 
occasions  a  miserable  indifference  about  the  general  course  of  hu- 
man affairs,  as  long  as  there  are  equations  to  resolve  and  pins  to 
manufacture.  This  is  an  extreme  case  of  human  automatism  ;  but 
the  frequency,  and  the  growing  frequency,  of  the  evil  gives  a  real 
scientific  importance  to  the  case,  as  indicating  the  general  tendency, 
and  warning  us  to  restrain  it.  Thus  it  appears  to  me  that  the 
social  destination  of  government  is  to  guard  against  and  restrain 
tin'  fundamental  dispersion  of  ideas,  sentiments,  and  interests, 
which  is  the  inevitable  result  of  the  very  principle  of  human  devel- 
opment, and  which,  if  left  to  itself,  would  put  a  stop  to  social 
progression  in  all  important  respects. 

Here  we  have,  in  my  opinion,  the  basis  of  the  elementary  and 
ih  u-  aDstrac*;  theory  of  government,  regarded  in  its  corn- 
theory  ot'  gar',  plete  scientific  extension  ;  that  is,  as  characterized  by 
the  universal  necessary  reaction — first  spontaneous  and 
then  regulated — of  the  whole  upon  the  parts.  It  is  clear  that  the 
only  way  of  preventing  such  a  dispersion  is  by  setting  up  this 
reaction  as  a  new  special  function,  which  shall  intervene  in  the  per- 
formance of  all  the  various  functions  of  the  social  economy,  to  keep 
p  the  idea  of  the  whole,  and  the  feeling  of  the  common  intercon- 
nection ;  and  the  more  energetically,  the  more  individual  activity 
tends  to  dissolve  them.  Not  itself  effecting  any  determinate  social 
progress,  it  contributes  to  all  that  society  can  achieve,  in  any  direc- 
tion whatever,  and  which  society  could  not  achieve  without  its  con- 
centrating and  protective  care.  The  very  nature  of  its  action  indi- 
cates that  it  can  not  be  merely  material,  but  also,  and  much  more, 
intellectual  and  moral  ;  so  as  to  show  the  double  necessity  of  what 
has  been  called  the  temporal  and  spiritual  government,  the  rational 
subordination  of  which  was  the  best  feature  of  the  social  organiza- 
tion that  was  happily  effected  in  its  day,  under  the  influence  of  the 
prevalent  Catholicism.  Moreover,  this  ruling  function  must  become 
more,  instead  of  less  necessary,  as  human  development  proceeds, 
because  its  essential  principle  is  inseparable  from  that  of  the  devel- 
opment itself. — Thus,  it  is  the  habitual  predominance  of  the  spirit 
of  the  whole  which  constitutes  government,  in  whatever  way  it  is 
regarded.  The  next  consideration  is,  how  such  an  action  arises, 
independently  of  all  systematic  combination,  in  the  natural  course 
of  the  social  economy. 

Elementary  8ub-  ^  the  dispersive  tendency  arising  from  the  distribu- 
ordination.  tion  of  functions  naturally  propagates  itself,  it  is  clear 
that  any  influence  capable  of  neutralizing  it  must  also  be  constantly 
expanding.  In  fact,  an  elementary  subordination  must  always  be 
growing  out  of  the  distribution  of  human  operations,  which  gives 
birth  to  government,  in  the  bosom  of  society  itself,  as  we  could 
easily  discover  by  analyzing  any  marked  subdivision  which  has  just 
taken  place  in  any  employment  whatever.  This  subordination  is 
not  only  material,  but  yet  more  intellectual  and  moral  ;  that  is, 
it  requires,  besides  practical  submission,  a  corresponding  degree 
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of  real  confidence  in  both  the  capacity  and  the  probity  of  the  spe- 
cial organs  to  whom  a  function,  hitherto  universal,  is  confided. 
Every  one  of  us  relies,  even  for  life  itself,  on  the  aptitude  and  the 
morality  of  a  multitude  of  almost  unknown  agents,  whose  folly  or 
wickedness  might  affect  the  welfare  of  vast  numbers  of  human 
beings.  Such  a  condition  belongs  to  all  modes  of  social  existence. 
If  it  is  especially  attributed  to  industrial  societies,  it  is  only  because 
it  must  be  most  conspicuous  where  the  division  of  labor  goes  fur- 
thest ;  and  it  is  as  certainly  to  be  found  in  purely  military  societies  ; 
as  the  statical  analysis  of  an  army,  a  man-of-war,  or  any  other 
active  corporation  shows  in  a  moment. 

This  elementary  subordination  discloses  its  own  law  ;  which  is, 
that  the  various  operations  in  which  individuals  are  engaged  fall 
naturally  under  the  direction  of  those  which  are  next  above  them 
in  generality.  We  may  easily  convince  ourselves  of  this  by  ana- 
lyzing any  special  occupation  at  the  moment  when  it  assumes  a 
separate  character  :  because  the  task  thus  separated  is  necessarily 
more  special  than  the  function  from  which  it  proceeds,  and  to  which 
its  own  fulfilment  must  be  subordinated.  This  is  not  the  occasion 
on  which  to  expatiate  on  this  law  ;  but  its  political  bearing  con- 
cerns us  here, — indicating  as  it  does  the  germ  of  a  true  classifi- 
cation of  social  functions.  We  shall  hereafter  meet  with  a  full 
verification  of  this  law  in  regard  to  the  industrial  life  of  modern 
societies  :  the  eminent  regularity  of  military  associations  renders 
the  law  obvious  at  once  ;  and  when  the  law  is  once  admitted,  it 
discloses  the  spontaneous  connection  of  this  elementary  social  sub- 
ordination with  that  political  subordination,  properly  so  called, 
which  is  the  basis  of  government,  and  which  presents  itself  as  the 
last  degree  in  the  hierarchy  formed  by  the  subjection  of  the  more 
special  to  the  more  general  classes  of  phenomena.  For,  as  the 
various  particular  functions  of  the  social  economy  are  naturally 
implicated  in  relations  of  greater  generality,  all  must  at  length  be 
subject  to  the  direction  of  the  most  general  function  of  all,  which 
is  characterized,  as  we  have  seen,  by  the  constant  action  of  the 
whole  upon  the  parts.  On  the  other  hand,  the  organs  of  this  direc- 
tion must  be  much  strengthened  by  the  encouragement  afforded  to 
intellectual  and  moral  inequality  under  a  system  of  division  of 
employments.  It  is  clear  that  while  men  were  obliged  to  do  every- 
thing for  themselves,  they  must  have  been  confined  to  domestic 
life,  devoting  all  their  activity  to  supply  the  wants  of  the  family  ; 
and  there  could  be  little  expansion  of  individual  ability  and  char- 
acter. Though  marked  individuality  must  always  have  made  itself 
felt,  in  every  state  of  society,  the  division  of  labor,  and  the  leisure 
which  it  brings,  have  been  needful  to  the  conspicuous  development 
of  that  intellectual  superiority  on  which  all  political  ascendency 
must  mainly  rest.  We  must  observe,  moreover,  that  there  can  be 
no  such  division  of  intellectual  as  of  material  labor  ;  so  that  the 
intellectual  functions  must  be  less  affected  than  the  industrial  by 
the  dispersive  tendencies  of  such  a  division.     We  are  familiar  with 
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the  effect  of  civilization  in  developing  moral,  and  yet  more,  ir.  tellec- 
tnal  inequalities  ;  but  we  must  bear  in  mind  that  moral  and  intel- 
lectual forces  do  not  admit,  like  the  phjrsical,  of  being-  accumulated 
and  compounded  :  so  that,  eminently  as  they  can  concur  and  clearly 
as  they  are  the  creators  of  social  concurrence,  they  are  much  less 
adapted  for  direct  co-operation.  A  sufficient  coalition  of  the  most 
insignificant  individuals  can  easily  carry  any  point  of  physical  con- 
flict, or  of  acquisition  of  wealth,  against  the  highest  superiority  in 
an  individual  or  a  family  ;  so  that,  for  example,  the  most  enormous 
private  fortune  can  not  sustain  any  competition  with  the  financial 
power  of  a  nation,  whose  treasury  is  filled  by  a  multitude  of  the 
smallest  contributions.  But,  on  the  contrary,  if  the  enterprise  de- 
pends on  a  high  intellectual  power,  as  in  the  case  of  a  great  scien- 
tific or  poetical  conception,  there  can  be  no  association  of  ordinary 
minds,  however  extensive,  which  can  compete  with  a  Descartes  or 
a  Shakspefe.  It  is  the  same  in  the  moral  case;  as,  for  instance, 
if  society  is  in  need  of  any  great  resource  of  devotedness,  the  want 
can  not  be  supplied  by  accumulating  any  amount  of  moderate  zeal 
furnished  by  individuals.  The  only  use  of  a  multitude  in  such  a 
case  is  that  it  improves  the  chance  of  finding  the  unique  organ  of 
the  proposed  function  ;  and  when  that  singular  agent  is  once  found, 
there  is  no  degree  of  multitude  which  can  weigh  down  its  prepon- 
derance. It  is  through  this  privilege  that  intellectual  and  moral 
forces  tend  to  an  ever-increasing  social  authority,  from  the  time 
when  a  due  division  of  employments  admits  of  their  proper  devel- 
opment. • 

Such  is,  then,  the  elementary  tendency  of  all  human 
«iCry Pt'o° guv. in.  society  to  a  spontaneous  government.  This  tendency 
m,'"r-  accords  with  a  corresponding  system,  inherent  in  us  as 

individuals,  of  special  dispositions  toward  command  in  some,  and 
toward  obedience  in  others.  We  must  not,  with  regard  to  the  first, 
confound  the  desire  to  rule  with  the  fitness  to  do  so  ;  though  the 
desire  is  one  element  of  the  fitness  :  and,  on  the  other  hand,  there 
is  a  much  stronger  inclination  to  obedience  in  the  generality  of  men 
than  it  is  customary  in  our  day  to  suppose.  If  men  were  as  rebel- 
lious as  they  are  at  present  represented,  it  would  be  difficult  to 
understand  how  they  could  ever  have  been  disciplined  :  and  it  is 
certain  that  we  are  all  more  or  less  disposed  to  respect  any  superi- 
ority, especially  any  intellectual  or  moral  elevation,  in  our  neigh- 
bors, independently  of  any  view  to  our  own  advantage  :  and  this 
instinct  of  submission  is,  in  truth,  only  too  often  lavished  on  decep- 
tive appearances.  However  excessive  the  desire  of  command  may 
be  in  our  revolutionary  day,  there  can  be  no  one  who,  in  his  secret 
mind,  has  not  often  felt,  more  or  less  vividly,  how  sweet  it  is  to 
obey  when  he  can  have  the  rare  privilege  of  consigning  the  burden- 
some responsibility  of  his  general  self-conduct  to  wise  and  trust- 
worthy guidance  :  and  probably  the  sense  of  this  is  strongest  in 
those  who  are  best  fitted  for  command.  In  the  midst  of  political 
convulsion,  when  the  spirit  of  revolutionary  destruction  is  abroad 
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the  mass  of  the  people  manifest  a  scrupulous  obedience  toward  the 
intellectual  and  moral  guides  from  whom  they  accept  direction,  and 
upon  whom  they  may  even  press  a  temporary  dictatorship,  in  their 
primary  and  urgent  need  of  a  preponderant  authority.  Tims  do 
individual  dispositions  show  themselves  to  be  in  harmony  with  the 
course  of  social  relations  as  a  whole,  in  teaching  us  that  political 
subordination  is  as  inevitable,  generally  speaking,  as  it  is  indis- 
pensable. And  this  completes  the  elementary  delineation  of  Social 
Statics. 

My  sketch  has  perhaps  been  so  abstract  and  condensed  that  the 
conceptions  of  this  chapter  may  appear  obscure  at  present  ;  but 
light  will  fall  upon  them  as  we  proceed.  We  may  already  see, 
however,  the  practical  advantage  which  arises  from  the  scientific 
evolution  of  human  relations.  (  The  individual  life,  ruled  by  per- 
sonal instincts  ;  the  domestic,  by  sympathetic  instincts  ;  and  the 
social,  by  the  special  development  of  intellectual  influences,  prepare 
for  the  states  of  human  existence  which  are  to  follow  :  and  that 
which  ensues  is,  first,  personal  morality,  which  subjects  the  preser- 
vation of  the  individual  to  a  wise  discipline  ;  next,  domestic  mo- 
rality, which  subordinates  selfishness  to  sympathy  ;  and  lastly,  social 
morality,  which  directs  all  individual  tendencies  by  enlightened 
reason,  always  having  the  general  economy  in  view,  so  as  to  bring 
into  concurrence  all  the  faculties  of  human  nature,  according  to 
their  appropriate  laws. 


CHAPTER  VI. 


SOCIAL  DYNAMICS;    OR,  THEORY  OF  THE  NATURAL  PROGRESS  OF 
HUMAN  SOCIETY. 

If  we  regard  the  course  of  human  development  from  scientific  view 
the  highest  scientific  point  of  view,  we  shall  perceive  °'  bumM1  p™ 
that  it  consists  in  educing,  more  and  more,  the  charac-  g 
teristic  faculties  of  humanity,  in  comparison  with  those  of  animal- 
ity  ;  and  especially  with  those  which  Man  has  in  common  with  the 
whole  organic  kingdom.  It  is  in  this  philosophical  sense  that  the 
most  eminent  civilization  must  be  pronounced  to  be  fully  accordant 
with  nature,  since  it  is,  in  fact,  only  a  more  marked  manifestation 
of  the  chief  properties  of  our  species  ;  properties  which,  latent  at 
first,  can  come  into  play  only  in  that  advanced  state  of  social  life 
for  which  they  are  exclusively  destined.  ;  The  whole  system  of 
biological  philosophy  indicates  the  natural  progression.  We  have 
seen  how,  in  the  brute  kingdom,  the  superiority  of  each  race  is 
determined  by  the  degree  of  preponderance  of  the  animal  life  over 
fie  organic.     In  like  manner,  we  see  that  our  social  evolution  is 
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only  the  final  term  of  a  progression  which  has  continued  from  the 
simplest  vegetables  and  most  insignificant  animals,  up  through  the 
higher  reptiles,  to  the  birds  and  the  mammifers,  and  still  on  to  the 
carnivorous  animals  and  monkeys,  the  organic  characteristics  retir- 
ing, and  the  animal  prevailing  more  and  more,  till  the  intellectual  and 
moral  tend  toward  the  ascendency  which  can  never  be  fully  obtain- 
ed, even  in  the  highest  state  of  human  perfection  that  we  can  con- 
ceive of.  This  comparative  estimate  affords  us  the  scientific  view 
of  human  progression,  connected,  as  we  see  it  is,  with  the  whole 
course  of  animal  advancement,  of  which  it  is  itself  the  highest 
degree.  The  analysis  of  our  social  progress  proves  indeed  that, 
while  the  radical  dispositions  of  our  nature  are  necessarily  invari- 
able, the  highest  of  them  are  in  a  continuous  state  of  relative 
development,  by  which  they  rise  to  be  preponderant  powers  of  hu- 
man existence,  though  the  inversion  of  the  primitive  economy  can 
never  be  absolutely  complete.  We  have  seen  that  this  is  the  essen- 
tial character  of  the  social  organism  in  a  statical  view  :  but  it  be- 
comes much  more  marked  when  we  study  its  variations  in  their 
gradual  succession. 

Civilization  develops,  to  an   enormous  degree,  the 

Course  of  Man's  ,.  r»   -»r  1  •  •  j    ,,  ., 

social  develop-  action  of  Man  upon  Ins  environment  :  and  thus,  it  may 
ment  seem,  at  first,  to  concentrate  our  attention  upon  the 

cares  of  material  existence,  the  support  and  improvement  of  which 
appear  to  be  the  chief  object  of  most  social  occupations.  A  closer 
examination  will  show,  however,  that  this  development  gives  the 
advantage  to  the  highest  human  faculties,  both  by  the  security 
which  sets  free  our  attention  from  physical  wants,  and  by  the  direct 
and  steady  excitement  which  it  administers  to  the  intellectual  func- 
tions, and  even  the  social  feelings.  In  Man's  social  infancy,  the 
instincts  of  subsistence  are  so  preponderant,  that  the  sexual  instinct 
itself,  notwithstanding  its  primitive  strength,  is  at  first  controlled 
by  them  :  the  domestic  affections  are  then  much  less  pronounced  ; 
and  the  social  affections  are  restricted  to  an  almost  imperceptible 
fraction  of  humanity,  beyond  which  everything  is  foreign,  and  even 
hostile  :  and  the  malignant  passions  are  certainly,  next  to  the 
animal  appetites,  the  mainspring  of  human  existence.  It  is  un- 
questionable that  civilization  leads  us  on  to  a  further  and  further 
development  of  our  noblest  dispositions  and  our  most  generous 
feelings,  which  are  the  only  possible  basis  of  human  association, 
and  which  receive,  by  means  of  that  association,  a  more  and  more 
special  culture.  As  for  the  intellectual  faculties, — we  see,  by  the 
habitual  improvidence  which  characterizes  savage  life,  how  little 
influence  reason  has  over  men  in  that  stage  of  existence.  Those 
faculties  are  then  undeveloped,  or  show  some  activity  only  in  the 
lowest  order,  which  relate  to  the  exercise  of  the  senses  :  the  facul- 
ties of  abstraction  and  combination  are  almost  wholly  inert,  except 
under  some  transient  stimulus  :  the  rude  curiosity  which  the  spec- 
tacle of  nature  involuntarily  inspires  is  quite  satisfied  with  the 
weakest   attempts   at   theological   explanation  ;    and    amusements, 
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chiefly  distinguished  by  violent  muscular  activity,  rising  at  best  to 
a  manifestation  of  merely  physical  address,  are  as  little  favorable 
to  the  development  of  intelligence  as  of  social  qualities.  The  in- 
fluence of  civilization  in  perpetually  improving  the  intellectual 
faculties  is  even  more  unquestionable  than  its  effect  on  moral  rela- 
tions. The  development  of  the  individual  exhibits  to  us  in  little, 
both  as  to  time  and  degree,  the  chief  phases  of  social  development. 
In  both  cases,  the  end  is  to  subordinate  the  satisfaction  of  the 
personal  instincts  to  the  habitual  exercise  of  the  social  faculties, 
subjecting,  at  the  same  time,  all  our  passions  to  rules  imposed  by 
an  ever-strengthening  intelligence,  with  the  view  of  identifying  the 
individual  more  and  more  with  the  species.  In  the  anatomical  view, 
we  should  say  that  the  process  is  to  give  an  influence  by  exercise 
to  the  organs  of  the  cerebral  systems,  increasing  in  proportion  to 
their  distance  from  the  vertebral  column,  and  their  nearness  to  the 
frontal  region.  Such  is  the  ideal  type  which  exhibits  the  course  of 
human  development,  in  the  individual,  and,  in  a  higher  degree,  in 
the  species.  This  view  enables  us  to  discriminate  the  natural  from 
the  artificial  part  of  the  process  of  development  ;  that  part  being 
natural  which  raises  the  human  to  a  superiority  over  the  animal 
attributes  ;  and  that  part  being  artificial  by  which  any  faculty  is 
made  to  preponderate  in  proportion  to  its  original  weakness  :  and 
here  we  find  the  scientific  explanation  of  that  eternal  struggle  be- 
tween our  humanity  and  our  animality  which  has  been  recognised 
by  all  who  have  made  Man  their  study,  from  the  earliest  days  of 
civilization  till  now,  and  embodied  in  many  forms  before  its  true 
character  was  fixed  by  the  positive  philosophy. 

This,  then,  is  the  direction  of  the  human  evolution. 
The  next  consideration  is  the  rate  at  which  it  proceeds,  °  pr0i 
apart  from  any  differences  which  may  result  from  climate,  race,  or 
other  modifying  causes.  Taking  into  the  account  only  universal 
causes,  it  in  clear  that  the  speed  must  be  in  proportion  to  the  com- 
bined influence  of  the  chief  natural  conditions  relating  to  the  human 
organism  first,  and  next  to  its  medium.  The  invariableness — the 
evident  impossibility  of  suspending  these  fundamental  conditions 
must  ever  prevent  our  estimating  their  respective  importance, 
though  we  may  have  a  general  conviction  that  our  spontaneous 
development  must  be  hastened  or  retarded  by  any  change  in  these 
elementary  influences,  organic  or  inorganic  ;  supposing,  for  in- 
stance, our  cerebral  system  to  be  slightly  inferior,  in  the  frontal 
region  ;  or  our  planet  to  become  larger  or  more  habitable.  Socio- 
logical analysis  can,  by  its  nature,  reach  only  to  accessory  condi- 
tions, which  are  rendered  susceptible  of  estimate  by  their  variations. 

Among  these  secondary  but  permanent  influences, 
which  affect  the  rate  of  human  development,  ennui  is  the 
first  which  presents  itself.     Man,  like  other  animals,  can  not  be 
happy  without  a  sufficient  exercise  of  all  his  faculties,  intense  and 
persistent  in  proportion  to  the  intrinsic  activity  of  each  faculty. 
The  greater  difficulty  experienced  by  man  in  obtaining  a  develop- 
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ment  compatible  with  the  special  superiority  of  his  nature  renders 
him  more  subject  than  the  Other  animals  to  that  remarkable  state 
of  irksome  languor  which  indicates  at  once  the  existence  of  the 
faculties  and  their  insufficient  activity,  and  which  would  become 
equally  irreconcilable  with  a  radical  debility  incapable  of  any  ur- 
gent tendency,  and  with  an  ideal  vigor,  spontaneously  susceptible 
of  indefatigable  exercise.  A  disposition  at  once  intellectual  and 
moral,  which  we  daily  see  at  work  in  nature  endowed  with  any  en- 
ergy, must  have  powerfully  accelerated  the  human  expansion,  in 
the  infancy  of  humanity,  by  the  uneasy  excitement  it  occasioned 
either  in  the  eager  search  for  new  sources  of  emotion,  or  in  the 
more  intense  development  of  direct  human  activity.  This  secondary 
influence  is  not  very  marked  till  the  social  state  is  sufficiently  ad- 
vanced to  make  men  feel  a  growing  need  to  exercise  the  highest 
faculties,  which  are.  as  we  have  seen,  the  least  energetic.  The 
strongest  faculties,  which  are  the  lowest,  are  so  easily  exercised 
that  in  ordinary  circumstances  they  can  hardly  generate  the  ennui 
which  would  produce  a  favorable  cerebral  reaction.  Savages,  like 
children,  arc  not  subject  to  much  ennui  while  their  physical  activ- 
ity, which  alone  is  of  any  importance  to  them,  is  not  interfered  with. 
An  easy  and  protracted  sleep  prevents  them,  as  if  they  were  ani- 
mals, from  feeling  their  intellectual  torpor  in  any  irksome  way. 
This  brief  notice  of  the  i niluen ce  of  ennui  was  necessary,  to  show 
what  its  operation  really  amounts  to  in  accelerating  the  speed  of 
our  social  evolution.  But  perhaps  the  most  important  of  all  accel- 
eration of  bu-  erâtihg  inllueuces  is  the  ordinary  duration  of  human 
life,  which  1  mention  in  the  second  place.  There  is  no 
denying  that  our  social  progression  rests  upon  death.  I  mean,  the 
successive  steps  suppose  the  steady  renewal  of  the  agents  of  the 
general  movement,  which  is  almost  imperceptible  in  the  course  of 
any  single  life,  and  becomes  marked  only  on  the  succession  of  a 
new  generation.  Here  again  the  social  resembles  the  individual 
organism — being  under  the  same  necessity  to  throw  oil' its  constitu- 
ent parts  as  they  become,  by  the  vital  action  itself,  unfit  for  further 
use,  and  must  be  replaced  by  new  elements.  To  illustrate  this, 
we  need  not  go  so  far  as  to  suppose  an  indefinite  duration  of  human 
life,  which  would  presently  put  a  stop  to  all  progression  whatever. 
It  is  enough  to  imagine  it  lengthened  tenfold  only,  its  respective 
periods  preserving  their  present  proportions.  If  the  general  con- 
stitution of  the  brain  remained  the  same  as  now,  there  must  be  a 
retardation  ;  though  we  know  not  how  great,  in  our  social  develop- 
ment :  for  the  perpetual  conflict  which  goes  on  between  the  conser- 
vative instinct  that  belongs  to  age  and  the  innovating  instinct  which 
distinguishes  youth  would  be  much  more  favorable  than  now  to  the 
former.  From  the  extreme  imperfection  of  the  higher  parts  of  our 
nature,  even  those  who,  in  their  prime,  have  contributed  most  to 
human  progress  can  not  preserve  their  due  social  eminence  very 
long  without  becoming  more  or  less  hostile  to  the  further  progress 
which  they  can  not  assist.     But  an  ephemeral  life  would  be  quite 
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as  mischievous  as  a  too  protracted  one,  by  giving  too  much  power 
to  the  instinct  of  innovation.  The  resistance  which  this  instinct 
now  meets  with  from  the  conservatism  of  age  compels  it  to  accom- 
modate its  eiforts  to  the  whole  of  what  has  been  already  done. 
Without  this  check,  our  feeble  nature,  which  has  a  strong  repug- 
nance to  irksome  and  continuous  labor,  would  be  for  ever  proposing 
incomplete  views  and  crude  attempts,  that  could  never  ripen  into 
mature  projects  and  feasible  acts  :  and  this  would  be  the  inevitable 
state  of  things,  if  human  life  were  reduced  to  a  quarter,  or  even  to 
half  its  present  length.  Such  would  be  the  consequences,  in  either 
case,  if  we  suppose  the  constitution  of  the  human  brain  to  be  much 
what  it  is  now  :  and  to  suppose  it  essentially  changed  would  be  to 
carry  us  over  into  the  region  of  hypothesis. 

No  justification  is  however  afforded  by  these  considerations  to 
the  optimism  of  the  advocates  of  final  causes  :  for  if,  in  this  as  in 
every  other  case,  the  actual  order  is  necessarily  more  or  less  accor- 
dant with  the  course  of  the  phenomena,  it  is  very  far  from  being 
true  that  the  arrangement  of  the  natural  economy  is  as  good  for  its 
purposes  as  we  can  easily  conceive.     The  slowness  of  our  social 
development  is  no  doubt  partly  owing  to  the  extreme  imperfection 
of  our  organism  ;  but  it  is  owing  nearly  as  much  to  the  brevity  of 
human  life  :  and  there  would  be  no  risk  to  any  other  great  arrange- 
ment if  the  duration  of  our  life,  while  still  limited  by  the  conditions 
just  specified,  were  doubled  or  trebled.     We  have  hardly  thirty 
years  (and  those  beset  with  impediments)  to  devote  to  other  pur- 
poses than  preparation  for  life  or  for  death  ;  and  this  is  a  very  in- 
sufficient balance  between  what  Man  can  devise  and  what  he  can 
execute.     Probably  no  one  has  ever  nobly  devoted  himself  to  the 
direct  advancement  of  the  human  mind  without  bitterly  feeling  how 
time,  employed  to  the  utmost,  failed  him  for  the  working  out  of 
more  than  an  insignificant  part  of  his  conceptions.     It  will  not  do 
to  say  that  the  rapid  succession  of  coadjutors  compensates  for  this 
restriction  of  individual  activity.     Important  as  this  compensation 
is,  it  is  very  imperfect,  both  on  account  of  the  loss  of  time  in  pre- 
paring each  successor,  and  because  the  precise  continuance  of  the 
work  by  different  persons,  occupying  different  points  of  view,  is  im- 
possible, and  the  more  out  of  the  question  exactly  in  proportion  to 
the  value  of  the  new  coadjutors.     In  the  simplest  material  opera- 
tions, no  man's  work  has  ever  been  carried  on  by  others  precisely 
as  he  would  have  done  it  himself;  and  the  more  difficult  and  lofty 
labors,  which  require  intellectual  and  moral  forces  to    complete 
them,  are  much  more  in  need  of  a  persistent  unity  in  their  manage- 
ment.    These  intellectual  and  moral  forces  no  more  admit  of  parti- 
tion and  addition  by  successors  than  by  contemporaries  :  and.  what- 
ever the  advocates  of  the  indefinite  distribution  of  individual  efforts 
may  say,  a  certain  degree  of  concentration  is  accessary  to  tin1  ac- 
complishment of  human  progress. 

Another  cause  which  affects  the  rate  of  progress  is   ,,„.,.,.„<,.  0,  pop. 
the  natural  increase  of  population,  which   contributes   "i,n.... 
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more  than  any  other  influence  to  accelerate  the  speed.    This  increase 
has  always  been  regarded  as  the  clearest  symptom  of  the  graduât 
amelioration  of  the  human  condition  ;  and  nothing  can  be  more  un- 
questionable when  we  take  the  whole  race  into  the  account  ;  or  at 
least,  all  the  nations  which  have  any  mutual  interest  :  but  this  it 
not  the  view  with  which  my  argument  is  concerned.     I  have  to  con- 
sider only  the  progressive  condensation  of  our  species  as  a  last 
general  element  concurring  in  the  regulation  of  our  rate  of  social 
progress.     It  is  clear  that  by  this  condensation,  and  especially  in 
its  early  stages,  such  a  division  of  employments  is  favored  as  could 
not  take  place  amoiiir  smaller  numbers  :  and  again,  that  the  faculties 
<>t*  individuals  are  stimulated  to  find  subsistence  by  more  refined 
methods:  and  again,  that  society  is  obliged  to  act  with  a  firmer  and 
better-concerted  energy  against  the  expansion  of  individual  diver- 
gences.    In  view  of  these  considerations,  I  speak,  not  of  the  increase 
of  the  numbers  of  mankind,  but  of  their  concentration  upon  a  given 
space,  according  to  the  special  expression  which  1  have  made  use 
of.  and  which  is  particularly  applicable  to  the  great  centres  of  pop- 
ulation, whence,  in  all  ages,  human  progression  has  started.     By 
creating  new  wants  and  new  difficulties,  this  gradual  concentration 
develops  new  means,  not  only  of  progress  but  of  order,  by  neutral- 
izing physical  inequalities,  and  affording  a  growing  ascendency  to 
those  intellectual  and  moral  forces  which  are  suppressed  among  a 
scanty  population.      If  we  go  on  to  inquire  into  the  effect  of  a 
quicker  or  slower  concentration,  we  shall  perceive  that  the  social 
movement  is  further  accelerated  by  the  disturbance  given  to  the 
old  antagonism  between  the  conservative  and  the  innovating  instincts, 
— the  last  being  strongly  reinforced.     In  this  sense,  the  sociologi- 
cal influence  of  a  more  rapid  increase  of  population  is  in  analogy 
with  that  which  we  have  just  been  considering  in  regard  to  the 
duration  of  life  ;  for  it  is  of  little  consequence  whether  the  more 
frequent  renewal  of  individuals  is  caused  by  the  short  life  of  some, 
or  the  speedier  multiplication  of  others  ;  and  what  was  said  in  the 
former  case  will  suffice  for  the  latter.     It  must  be  observed,  how- 
ever, that  if  the  condensation  and  rapidity  were  to  pass  beyond  a 
certain  degree,  they  would  not  favor,  but  impede  this  acceleration* 
The  condensation,  if  carried  too  far,  would  render  the  support  of 
human  life  too  difficult  ;  and  the  rapidity,  if  extreme,  would  so  affect 
the  stability  of  social  enterprises  as  to  be  equivalent  to  a  considera- 
ble shortening  of  our  life.     As  yet,  however,  the  increase  of  popu- 
lation has  never  nearly  reached  the  natural  limits  at  which  such  in- 
conveniences will  begin  ;  and  we  have  really  no  experience  of  them,, 
unless  in  a  few  exceptional  cases  of  disturbance  caused  by  migra- 
tions, ill-managed  as  to  their  extent  of  numbers  and  of  time.    In  an 
extremely  distant  future,  our  posterity  will  have  to  conisder  the 
question,  and  with  much  anxiety  ;  because,  from  the  smallness  of 
the  globe,  and  the  necessary  limitation  of  human  resources,  the 
tendency  to  increase  will  become  extremely  important,]  when  the 
human  race  will  be  ten  times  as  numerous  as  at  present,  and  as 


THE   ORDER   OF   EVOLUTION.  521 

much  condensed  everywhere  as  it  now  is  in  the  west  of  Europe. 
Whenever  that  time  comes,  the  more  complete .  development  of 
human  nature,  and  the  more  exact  knowledge  of  the  laws  of  human 
evolution,  will  no  doubt  supply  new  means  of  resistance  to  the 
danger;  means  of  which  we  can  form  no  clear  conception,  and 
about  which  it  is  not  for  us  to  decide  whether  they  will,  on  the 
whole,  afford  a  sufficient  compensation. 

These  are  not  all  the  accelerating  influences  which  could  be  men- 
tioned ;  but  they  are  the  chief;  and  they  are  enough  for  us,  in  our 
abstract  view  of  our  subject.  I  have  now  only  to  exhibit  the  main 
subordination  which  the  different  aspects  of  human  development 
must  mutually  present. 

Though  the  elements  of  our  social  evolution  are  The  ardPT  of 
connected,  and  always  acting  on  each  other,  one  must  evolution, 
be  preponderant,  in  order  to  give  an  impulse  to  the  rest,  though 
they  may,  in  their  turn,  so  act  upon  it  as  to  cause  its  further  expan- 
sion. We  must  find  oat  this  superior  element,  leaving  the  lower 
degrees  of  subordination  to  disclose  themselves  as  we  proceed  :  and 
we  have  not  to  search  far  for  this  element,  as  we  can  not  err  in 
taking  that  which  can  best  be  conceived  of  apart  from  the  rest,  not- 
withstanding their  necessary  connection,  while  the  consideration  of 
it  would  enter  into  the  study  of  the  others.  This  double  charac- 
teristic points  out  the  intellectual  evolution  as  the  preponderant 
principle.  If  the  intellectual  point  of  view  was  the  chief  in  our 
statical  study  of  the  organism,  much  more  must  it  be  so  in  the 
dynamical  case.  If  our  reason  required  at  the  outset  the  awaken- 
ing and  stimulating  influence  of  the  appetites,  the  passions,  and  the 
sentiments,  not  the  less  has  human  progression  gone  forward  under 
its  direction.  It  is  only  through  the  more  and  more  marked  influ 
ence  of  the  reason  over  the  general  conduct  of  Man  and  of  society,, 
that  the  gradual  march  of  our  race  has  attained  that  regularity  and 
persevering  continuity  which  distinguish  it  so  radically  from  the 
desultory  and  barren  expansion  of  even  the  highest  of  the  animal 
orders,  which  share,  and  with  enhanced  strength,  the  appetites, 
the  passions,  and  even  the  primary  sentiments  of  Man.  If  the 
statical  analysis  of  our  social  organism  shows  it  resting  at  length 
upon  a  certain  system  of  fundamental  opinions,  the  gradual 
changes  of  that  system  must  affect  the  successive  modifications  of 
the  life  of  humanity  :  and  this  is  why,  since  the  birth  of  philosophy, 
the  history  of  society  has  been  regarded  as  governed  by  the  history 
of  the  human  mind.  As  it  is  necessary,  in  a  scientific  sense,  to 
refer  our  historical  analysis  to  the  preponderant  evolution,  whatever 
it  may  be,  we  must  in  this  case  choose,  or  rather  preserve,  the  gen- 
eral history  of  the  human  mind  as  the  natural  guide  to  all  historical 
study  of  humanity.  One  consequence  of  the  same  principle, — a 
consequence  as  rigorous  but  less  understood, — is  that  we  must 
choose  for  consideration  in  this  intellectual  history,  the  most  general 
and  abstract  conceptions,  which' require  the  exercise  of  our  highest 
faculties.     Thus  it  is  the  study  of  the  fundamental  system  of  human 
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opinions  with  regard  to  the  whole  of  phenomena, — in  short,  the 
history  of  Philosophy,  whatever  maybe  its  character,  theological, 
metaphysical,  or  "positive, — which  must  regulate  our  historical 
analysis.  No  other  department  of  intellectual  history, not  even  the 
history  of  the  line  arts,  including  poetry,  could,  however  important 
in  itself,  be  employed  for  this  object;  because  the  faculties  of  ex- 
pression, which  lie  nearer  to  the  affective  faculties,  have  always,  in 
their  palmiest  days,  been  subordinated,  in  the  economy  of  social 
progress,  to  the  faculties  of  direct  conception.  The  danger  (which 
is  inherent  in  every  choice,  and  which  is  the  least  in  the  choice  that 
]  have  made)  of  losing  sighf  of  the  interconnection  of  all  the  parts 
of  human  development,  may  be  partly  guarded  against  by  frequently 
comparing  them,  to  see  if  the  variations  in  anyone  corresponds  with 
equivalent  variations  in  the  others.  I  believe  we  shall  find  that 
this  confirmation  is  eminently  obtainable  by  my  method  of  historical 
analysis.  This  will  be  proved  at  once  if  we  find  that  the  develop- 
ment of  the  highest  part  of  human  interests  is  in  accordance  with 
that  of  the  lowest, — the  intellectual  with  the  material.  If  there  is 
an  accordance  between  the  two  extremes,  there  must  be  also  between 
all  the  intermediate  terms. 

We  have  indicated  the  general  direction  of  the  human  evolution, 
its  rate  of  progress,  and  its  necessary  order.  We  may  now  proceed 
at  once  to  investigate  the  natural  laws  by  which  the  advance  of  the 
human  mind  proceeds.  The  scientific  principle  of  the  theory  ap- 
pears to  me  to  consist  in  the  great  philosophical  law  of  the  succes- 
sion of  the  three  states — the  primitive  theological  state,  the  tran- 
sient metaphysical,  and  the  final  positive  state — through  which  the 
human  mind  has  to  pass,  in  every  kind  of  speculation.  This  seems 
to  be  the  place  in  which  we  should  attempt  the  direct  estimate  of 
this  fundamental  law,  taking  it  as  the  basis  of  my  historical  anal- 
ysis, which  must  itself  have  for  its  chief  object  to  explain  and 
expand  the  general  notion  of  this  law  by  a  more  and  more  extended 
and  exact  application  of  it  in  the  review  of  the  entire  past  of  human 
history.  I  hope  that  the  frequent  statement  and  application  of  this 
law  throughout  the  preceding  part  of  my  work  will  enable  me  to 
condense  my  demonstration  of  it  here,  without  impairing  its  dis- 
tinctness, or  injuring  its  efficacy  in  such  ulterior  use  as  we  shall 
have  to  make  of  it. 

Law  of  the  The  reader  is  by  this  time  abundantly  familiar  with 

Three  Period,  the  interpretation  and  destination  of  the  law.  All 
thoughtful  persons  can  verify  for  themselves  its  operation  in  indi- 
vidual development,  from  infancy  to  manhood,  as  I  pointed  out  at 
the  beginning  of  this  work.  We  can  test  it,  as  we  have  tested 
other  laws,  by  observation,  experiment,  and  comparison.  I  have 
done  so  through  many  years  of  meditation  ;  and  I  do  not  hesitate 
to  say  that  all  these  methods  of  investigation  will  be  found  to  con- 
cur in  the  complete  establishment  of  this  historical  proposition, 
which  I  maintain  to  be  as  fully  demonstrated  as  any  other  law 
admitted  into  any  other  department  of  natural  philosophy.     Since 
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the  discovery  of  this  law  of  the  three  periods,  all  positive  philos- 
ophers have  agreed  on  its  special  adaptation  to  the  particular  sci- 
ence in  which  each  was  interested,  though  all  have  not  made  the 
avowal  with  equal  openness.  The  only  objections  that  I  have 
encountered  have  related  merely  to  the  universality  of  its  applica- 
tion. I  hold  it  to  be  now  implicitly  recognised  with  regard  to  all 
the  sciences  which  are  positive  :  that  is,  the  triple  evolution  is 
admitted  in  regard  to  all  cases  in  which  it  is  accomplished.  It  is 
only  in  regard  to  social  science  that  its  application  is  supposed  to 
be  impossible  :  and  I  believe  the  objection  to  signify  nothing  more 
than  that  the  evolution  is  in  this  case  incomplete.  Social  science 
has,  with  all  its  complexity,  passed  through  the  theological  state, 
and  has  almost  everywhere  fully  attained  the  metaphysical  ;  while 
it  has  nowhere  yet  risen  to  the  positive,  except  in  this  book.  I 
shall  leave  the  assertion  of  the  law  in  regard  to  sociology  to  the 
demonstration  which  my  analysis  will  afford  :  for  those  who  can  not 
perceive  in  this  volume,  as  a  whole,  the  nascent  realization  of  this 
last  philosophical  process  could  not  be  convinced  by  argument. 
Leaving  the  historical  verification  of  the  law,  therefore,  to  the 
reader,  I  invite  attention  to  its  philosophical  explanation.  It  is  not 
enough  that  the  succession  of  the  three  states  is  a  general  fact. 
Such  generality  would  go  for  more  in  any  other  science  than  in 
sociology,  because,  as  we  have  seen,  our  biological  philosophy 
enables  us  to  conceive  of  all  the  main  relations  of  social  phenomena 
à  priori,  independently  of  their  direct  investigation,  and  we  need 
confirmation  of  our  conceptions  by  a  direct  knowledge  of  human 
nature  and  experience.  An  à-priori  conception  of  a  law  so  impor- 
tant as  this  is  of  the  deepest  interest  in  the  study  of  social  dynam- 
ics ;  and,  to  confirm  it,  we  must  carefully  mark  the  general  grounds, 
derived  from  an  exact  knowledge,  which  have  rendered  indispen- 
sable on  the  one  hand,  and  inevitable  on  the  other,  that  succession 
of  social  phenomena  which  take  their  course  under  the  operation 
of  this  law.  The  logical  grounds  have  already  been  assigned,  at 
the  outset  of  the  work,  and  repeatedly  since  :  and  it  is  with  the 
moral  and  social  that  we  now  have  to  do,  and  we  can  review  them 
without  subjecting  ourselves  to  the  reproach  of  severing  the  parts 
of  a  philosophical  demonstration  which  are  in  their  nature  bound 
up  together. 

The  necessity  of  the  intellectual  evolution  I  assert  Th,,  Theoiogicja 
lies  in  the  primary  tendency  of  Man  to  transfer  the  p"'1"1 
sense  of  his  own  nature  into  the  radical  explanation  of  all  phenom- 
ena whatever.  Philosophers  tell  us  of  the  fundamental  ditliculty 
of  knowing  ourselves  ;  but  this  is  a  remark  which  could  not  have 
been  made  till  human  reason  had  achieved  a  considerable  advance. 
The  mind  must  have  attained  to  a  refined  state  of  meditation  before 
it  could  be  astonished  at  its  own  acts — reflecting  upon  itself  a 
speculative  activity  which  must  be  at  first  incited  by  the  external 
world.  If,  on  the  one  hand,  Man  must  begin  by  supposing  himself 
the  centre  of  all  things,  he  must,  on  the  other  hand,  next  set  him- 
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self  up  as  a  universal  type.  The  only  way  that  he  can  explain  any 
phenomena  is  by  likening  there,  as  much  as  possible,  to  his  own 
acts — the  only  ones  whose  mode  of  production  he  can  suppose  him- 
self, by  the  accompanying  sensations,  to  understand.  We  may 
therefore  set  up  a  converse  statement,  and  say  that  Man  knows 
nothing  but  himself;  and  thus,  his  philosophy,  in  his  earliest  stage, 
consists  principally  in  transferring  this  spontaneous  unity,  more  or 
less  fortunately,  into  all  subjects  which  may  present  themselves  to 
his  nascent  attention.  It  is  the  highest  proof  of  his  philosophical 
maturity  when  he  can,  at  length,  apply  the  study  of  external  nature 
to  his  own.  When  I  laid  this  down  as  the  basis  of  biological  phi- 
losophy, I  intimated  the  extreme  rarity  of  such  an  attainment.  At 
the  outset,  under  the  inverse  process,  the  universe  is  always  sub- 
ordinated to  Man,  in  speculative  as  well  as  in  active  respects.  We 
shall  not  have  attained  a  truly  rational  position  till  we  can  recon- 
cile these  two  great  philosophical  views,  at  present  antagonistic, 
but  admitting  of  being  made  mutually  complementary,  and,  in  my 
opinion,  prepared  for  being  so,  from  this  time  forward.  Such  a 
harmony  is  even  now  barely  conceivable  in  the  brightest  insight  of 
philosophical  genius,  and  there  could  have  been  no  choice  between 
the  two  courses  in  the  earliest  days  of  human  development.  The 
starting-point  must  have  been  that  which  alone  was  naturally  pos- 
sible. This  was  the  spontaneous  origin  of  the  theological  philos- 
ophy, the  elementary  spirit  of  which  consists  in  explaining  the 
>  intimate  nature  of  phenomona,  and  their  mode  of  production,  and 
in  likening  them,  as  much  as  possible,  to  the  acts  of  human  will, 
through  our  primary  tendency  to  regard  all  beings  as  living  a  life 
analogous  to  our  own,  and  often  superior,  from  their  greater  habit- 
ual energy.  This  procedure  is  so  eminently  exclusive,  that  men 
are  unable  to  emancipate  themselves  from  it,  even  in  the  most  ad- 
vanced stages  of  evolution,  except  by  abandoning  altogether  these 
inaccessible  researches,  and  restricting  themselves  to  the  study  of 
the  laws  of  phenomena,  apart  from  their  causes.  Whenever,  at 
this  day,  the  human  mind  attempts  to  pass  these  inevitable  limits, 
it  involuntarily  falls  again  into  the  primary  errors,  even  in  regard 
to  the  simplest  phenomena,  because  it  recurs  to  an  aim  and  point 
of  view  essentially  analogous,  in  attributing  the  production  of  phe- 
nomena to  special  volitions,  internal,  or  more  or  less  external.  One 
case  presents  itself  as  an  example,  of  the  simplest  scientific  char- 
acter— that  of  the  memorable  philosophical  error  of  the  illustrious 
Malebranche  in  regard  to  the  explanation  of  the  mathematical  laws 
of  the  elementary  collision  of  solid  bodies.  If  such  a  mind,  in  such 
an  age,  could  explain  such  a  theory  in  no  other  way  than  by  an 
express  recurrence  to  the  continuous  activity  of  a  direct  and  special 
providence,  we  can  not  doubt  the  tendency  of  our  reason  toward  a 
radically  theological  philosophy  whenever  we  attempt  to  penetrate, 
on  any  ground  whatever,  the  intimate  nature  of  phenomena. 

This   inevitableness  of  the  theological   philosophy  is  its  most 
radical   property,    and   the   first   cause  of    its    long   ascendency. 
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We  have  seen  before  that  it  was  necessary,  as  the  intellectual  influ- 
only  possible  beginning  of  our  intellectual  evolution;  JS^â^^SÏÏ 
for  the  facts  which  must  form  the  basis  of  a  positive  °Phy 
theory  could  not  be  collected  to  any  purpose  without  some  prelimi- 
nary theory  which  should  guide  their  collection.  Our  understand- 
ing can  not  act  without  some  doctrine,  false  or  true,  vague  or 
precise,  which  may  concentrate  and  stimulate  its  efforts,  and  afford 
ground  for  enough  speculative  continuity  to  sustain  our  mental 
activity.  Our  meteorological  observations,  as  we  call  them,  show 
us  how  useless  may  be  vast  compilations  of  facts,  and  how  really 
unmeaning,  while  we  are  destitute  of  any  theory  whatever.  Those 
who  expect  that  the  theory  will  be  suggested  by  the  facts,  do  not 
understand  what  is  the  course  necessarily  pursued  by  the  human 
mind,  which  has  achieved  all  real  results  by  the  only  effectual 
method, — of  anticipating  scientific  observations  by  some  concep- 
tion (hypothetical  in  the  first  instance)  of  the  corresponding  phe- 
nomena. Such  a  necessity  has  already  been  shown  to  be  especially 
marked  in  the  case  of  social  speculations,  not  only  from  their  com- 
plexity, but  from  the  peculiarity  that  a  long  preparatory  develop- 
ment of  the  human  mind  and  of  society  constitutes  the  phenomena 
of  the  case,  independently  of  all  preparation  of  observers,  and  all 
accumulation  of  observations.  It  may  be  worth  observing,  that  all 
the  partial  verifications  of  this  fundamental  proposition  that  we 
meet  with  in  the  different  sciences  confirm  each  other,  on  account 
of  our  tendency  to  unity  of  method  and  homogeneousness  of  doc- 
trine, which  would  incline  us  to  extend  the  theological  philosophy 
from  one  class  of  speculations  to  another,  even  if  we  should  not  so 
treat  each  one  of  them  separately. 

The  original  and  indispensable  office  of  the  theological  philos- 
ophy is  then  to  lead  forth  the  human  mind  from  the  vicious  circle 
in  which  it  was  confined  by  the  two  necessities  of  observing  first, 
in  order  to  form  conceptions,  and  of  forming  theories  first,  in  order 
to  observe.  The  theological  philosophy  afforded  an  issue  by  liken- 
ing all  phenomena  whatever  to  human  acts  ;  directly,  in  the  first 
instance,  by  supposing  all  bodies  to  have  a  life  more  or  less  like 
our  own,  and  indirectly  afterward,  by  means  of  the  more  durable 
and  suggestive  hypothesis  which  adds  to  the  visible  system  of 
things  an  invisible  world,  peopled  by  superhuman  agents,  who  oc- 
casion all  phenomena  by  their  action  on  matter,  otherwise  inert. 
The  second  stage  is  especially  suitable  to  the  human  mind  which 
begins  to  feel  its  difficulties  and  its  needs  ;  for  every  new  phenom-  \ 
enon  is  accounted  for  by  the  supposition  of  a  fresh  volition  in  the 
ideal  agent  concerned,  or,  at  most,  by  easy  creation  of  a  new 
agent.  However  futile  these  speculations  may  now  appear,  we 
must  remember  that,  in  all  times  and  everywhere,  they  have  awa- 
kened human  thought  by  offering  to  it  the  only  material  which  it 
could  at  first  accept.  Besides  that  there  was  no  choice,  the  infant 
reason  can  be  interested  by  nothing  but  sublime  solutions,  obtained 
without  any  deep  and  sustained  conflict  of  thought.     We,  at  this 
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day,  find  ourselves  able,  after  suitable  training,  to  devote  ourselves 
to  the  study  of  the  laws  of  phenomena,  without  heed  to  their  first 
and  final  causes  ;  but  still  we  detect  ourselves  occasionally  yield- 
ing to  the  infantine  curiosity  which  pretends  to  a  power  of  knowing 
the  origin  and  the  end  of  all  things.  But  such  severity  of  reason 
as  we  are  capable  of  has  become  attainable  only  since  the  accumu- 
lation of  our  knowledge  has  yielded  us  a  rational  hope  of  finally 
discovering  the  natural  laws  that  were  altogether  out  of  reach,  in 
the  early  states  of  the  human  mind  ;  and  the  only  alternative  from 
total  inactivity  was.  in  those  days,  in  the  pursuit  of  the  inaccessible 
subject  which  ar<4  represented  by  the  theological  philosophy. — The 
moral  and  social  grounds  of  this  philosophy  were  as  necessary  as 
the  intellectual.  Its  moral  influence  was  to  inspire  Man  with  con- 
fidence enough  for  action,  by  animating  him  with  a  sense  of  a  posi- 
tion of  supremacy.  There  is  something  astonishing  in  the  contrast 
Y    \  between   the   actual   powers  of  Man  in  an  infant  state  and  the  in- 

\ /Vlefinite  control  which  he  aspires  to  exercise  over  external  nature  ; 
just  as  there  is  in  his  expectation  of  understanding  matters  which 
are  inaccessible  to  reason.  The  practical  and  the  speculative  ex- 
pectation alike  belong  to  the  theological  philosophy.  Supposing 
all  phenomena  to  be  regulated  by  superhuman  will,  Man  may  hope 
to  modify  the  universe  by  his  desires  ;  not  by  his  personal  resources, 
\  but  by  the  access  which  he  believes  himself  to  have  to  the  imaginary 
Vbeings  whose   power  is  unlimited:  whereas,  if  he  was  aware  from 

\/  the  beginning  that  the  universe  is  subject  to  invariable  laws,  the 
certainty  that  he  could  no  more  influence  than  understand  them 
would  so  discourage  him  that  he  would  remain  for  ever  in  his 
original  apathy,  intellectual  and  moral.  We  find  ourselves  able 
to  dispense  with  supernatural  aid  in  our  difficulties  and  sufferings, 
in  proportion  as  we  obtain  a  gradual  control  over  Nature  by  a 
knowledge  of  her  laws  :  but  the  early  races  of  men  were  in  an  op- 
posite condition.  They  could  obtain  confidence,  and  therefore 
courage,  only  from  above,  and  through  the  illusion  of  an  illimitable 
power  residing  there,  which  could,  on  any  occasion,  afford  them 
irresistible  aid.  I  am  not  referring  now  to  any  hope  of  a  future 
life.  We  shall  see  presently  that  it  was  not  till  a  much  later  period 
that  that  hope  exercised  any  important  social  influence  :  and  even 
in  more  recent  times,  we  shall  find  that  the  effect  of  the  religious 
spirit  on  the  conduct  of  human  life  proceeds  much  more  from  belief 
in  actual  and  special  immediate  aid  than  from  the  uniform  perspec- 
tive of  a  remote  future  existence.  This  seems  to  me  the  leading 
aspect  of  the  remarkable  state  which  is  produced  in  the  human 
brain  by  the  important  intellectual  and  moral  phenomenon  of 
prayer  ;  the  admirable  properties  of  which,  when  it  has  attained 
its  full  physiological  efficacy,  are  very  manifest  in  the  earliest  stage 
of  progress.  After  a  long  decline  of  the  religious  spirit,  the  notion 
of  miracle  was  naturally  formed,  to  characterize  the  events  which 
had  become  exceptional,  and  were  attributed  to  divine  interven- 
tion :  but  the  very  conception  shows  that  the  general  principle  of 
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natural  laws  had  become  familiar,  and  even  preponderant,  because 
the  only  sense  of  miracle  was  a  transient  suspension  of  natural 
laws. 

While  the  theological  philosophy  was  all  in  all,  there  were  no 
miracles,  because  everything  was  equally  marvellous,  as  we  see  by 
the  artless  descriptions  of  ancient  poetry,  in  which  the  commonest 
incidents  are  mixed  up  with  the  most  monstrous  prodigies,  and 
undergo  analogous  explanations.  Minerva  intervenes  to  pick  up 
the  whip  of  a  warrior  in  military  games,  as  well  as  to  protect  him 
against  a  whole  army:  and  in  our  own  time,  the  devotee  is  as  im- 
portunate in  praying  for  his  smallest  personal  convenience  as  for 
the  largest  human  interests.  In  all  ages,  the  priest  has  been  more 
occupied  with  the  solicitations  of  his  flock  about  immediate  favors 
of  Providence  than  with  their  care  for  their  eternal  state.  How 
ever  this  may  be,  we  see  that  it  is  a  radical  property  of  the  theo- 
logical philosophy  to  be  the  sole  support  and  stimulus  of  Man's 
moral  courage,  as  well  as  the  awakener  and  director  of  his  intel- 
lectual activity. — To  this  we  must  add,  as  another  attraction  of 
Man  to  this  philosophy,  that  the  affective  influence  comes  in  to  for- 
tify the  speculative.  Feeble  as  are  the  intellectual  organs,  rela- 
tively considered,  the  attractive  moral  perspective  of  an  unbounded 
power  of  modifying  the  universe,  by  the  aid  of  supernatural  protec- 
tors, must  have  been  most  important  in  exciting  mental  action.  In 
our  advanced  state  of  scientific  progress,  we  can  conceive  of  the 
perpetual  pursuit  of  knowledge  for  the  sake  of  the  satisfaction  of 
intellectual  activity,  joined  to  the  tranquil  'pleasure  which  arises 
from  the  discovery  of  truth  :  yet  it  is  doubtful  whether  such  natural 
stimulus  as  this  would  always  suffice  without  collateral  instigations 
of  glory,  of  ambition,  or  of  lower  and  stronger  passions,  except 
in  the  case  of  a  very  few  lofty  minds  ;  and  with  them,  only  after 
training  in  the  requisite  habits.  And  nothing  of  this  kind  can  be 
supposed  possible  in  the  early  days,  when  the  intellect  is  torpid  and 
feeble,  and  scarcely  accessible  to  the  strongest  stimulus  ;  nor  yet 
afterward,  when  science  is  so  far  advanced  as  to  have  attained 
some  speculative  success.  In  the  working  out  of  such  speculation, 
the  mental  activity  can  be  sustained  by  nothing  short  of  the  fictions 
of  the  theological  philosophy  about  the  supremacy  of  man  and  his 
unbounded  empire  over  external  nature  ;  as  we  have  seen  in  regard 
to  astrology  and  alchemy.  In  our  own  time,  when  there  are  en- 
lightened men  who  hold  such  delusions  in  regard  to  social  specula- 
tions alone,  we  see  how  irrationally  they  expect  to  modify  at  will  \ 
the  whole  course  of  political  phenomena,  in  which  they  could  not 
take  any  adequate  scientific  interest  without  such  an  expectation. 
What  we  see  of  the  influence  of  this  view  in  maintaining  the  old 
polities  may  give  us  some  faint  idea  of  its  power  when  it  pervaded 
every  part  of  the  intellectual  system,  and  illusion  beset  the  reason 
of  Man,  whichever  way  he  turned.  Such  then  was  the  moral 
operation  of  the  theological  philosophy, — stimulating  Man's  active 
?»qrgy  by  the  offer,  in  the  midst  of  the  troubles  of  his  infantine 
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state,  of  absolute  empire  over  the  external  world,  as  the  prize  of 
his  speculative  efforts. 

The  social  evidences  under  this  head  will  be  fully 
o? the  TheoïîS8  treated  in  the  following  chapters,  so  that  we  may  dis- 
cal philosophy.     m-ss  tnem  now  wjtj1  a  yery  snort  notice,  important  ac 

they  are  ;  and  the  more  easily,  because  this  class  of  evidences  is 
the  most  indisputable  of  the  three.  There  are  two  views  which 
must  be  considered,  in  relation  to  the  high  social  office  of  the 
theological  philosophy  :  first,  its  function  in  organizing  society  ; 
and  next,  its  provision  for  the  permanent  existence  of  a  speculative 
class. — As  to  the  first,  we  must  perceive  that  the  formation  of  any 
society,  worthy  to  be  so  called,  supposes  a  system  of  common  opin- 
ions, such  as  may  restrain  individual  eccentricity  ;  and  such  an 
influence,  if  needful  now,  when  men  are  connected  together  by 
such  a  concurrence  of  obligations  as  high  civilization  introduces, 
must  be  absolutely  indispensable  in  the  infancy  of  society,  when 
families  adhere  to  each  other  so  feebly,  by  means  of  relations  as 
precarious  as  they  are  defective.  No  concurrence  of  interests, 
nor  even  sympathy  in  sentiment,  can  give  durability  to  the  smallest 
society,  if  there  be  not  intellectual  unanimity  enough  to  obviate  or 
correct  such  discordance  as  must  inevitably  arise.  It  has  been  shown 
that,  indolent  as  our  intellectual  faculties  are  in  comparison  with 
the  others,  reason  must  rule,  not  domestic  but  social,  and  yet  more 
political  life  :  for  through  it  alone  can  there  be  any  organization  of 
that  reaction  of  society  on  the  individual  which  appoints  the  func- 
tion of  government,  and  absolutely  requires  a  system  of  common 
opinions  about  nature  and  Man.  Such  a  system,  then,  is  a  politi- 
cal necessity  ;  and  especially  in  the  infancy  of  society.  But,  on 
the  other  hand,  we  must  admit  that  the  human  mind,  having  thus 
furnished  a  basis  for  social  organization,  must  depend  for  its  fur- 
ther development  on  society  itself,  whose  expansion  is  really  in- 
separable from  that  of  human  intelligence.  Here  we  see  that 
society  is  in  a  vicious  circle  in  a  political,  as  well  as  a  logical  view, 
through  the  opposition  of  two  equal  necessities  ;  and  here,  again, 
the  only  possible  issue  is  afforded  by  the  theological  philosophy. 
It  directs  the  first  social  organization,  as  it  first  forms  a  system  of 
common  opinions,  and  by  forming  such  a  system.  Because  we  see 
it  now  in  such  a  state  of  decomposition  that  its  advocates  lose  sight 
of  the  unity  of  opinions  that  it  once  secured,  and  are  themselves 
involved  in  intellectual  discordance,  we  must  not  forget  how,  in 
those  days  of  vigor  by  which  it  must  be  judged,  it  established  an 
intellectual  communion  which  constituted  its  most  remarkable  po- 
litical function.  The  police  consideration  of  a  future  life  is  wrongly 
attributed  to  this  period  of  human  society.  It  arose  long  after, 
and  was  of  very  inferior  importance  to  the  intellectual  agreement 
which  preceded  it  :  and  its  operation  would  not  be  so  erroneously 
exaggerated,  but  that  religion  has  so  far  faded  out  of  men's  minds 
as  to  leave  no  other  strong  habitual  remembrance  than  of  its  gros- 
sest impressions. 
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Another  way  in  which  the  theological  philosophy  was    .    .    . 

....       „      .      ,:  ,  .  ,  °  r  tL       '  Institution  of 

politically  indispensable  to  human  progress  was  by  in-  a  speculate 
stituting,  in  the  midst  of  society,  a  special  class  regu-  clnS8 
larly  devoted  to  speculative  activity.  In  this  view,  the  social  su- 
premacy of  the  theological  philosophy  has  lasted  to  our  own  time. 
It  is  scarcely  possible  for  us  to  form  any  but  an  indirect  idea  of  the 
difficulty  of  establishing,  in  the  earliest  period  of  society,  any  per- 
manent division  between  theory  and  practice,  such  as  is  effected  by 
the  existence  of  a  class  regularly  occupied  with  speculation.  Even 
now,  amidst  all  the  refinement  of  our  mental  habits,  we  find  extreme 
difficulty  in  duly  estimating  any  new  operation  which  has  no  imme- 
diate practical  bearing  :  and  by  this  we  may  imperfectly  understand 
how  impossible  it  was,  in  the  remotest  ages,  to  institute  among 
populations  of  warriors  and  slaves  a  corporation  that  should  be 
disengaged  from  military  and  industrial  employments,  and  whose 
activity  should  be  mainly  of  an  intellectual  kind.  Such  a  class 
could,  in  those  times,  have  been  neither  established  nor  tolerated  if 
it  had  not  been  introduced  in  the  natural  course  of  social  movement, 
and  invested  with  authority  beforehand  by  the  influence  of  the 
theological  philosophy.  The  political  function  of  that  philosophy 
thus  was  to  establish  a  speculative  body  whose  social  existence 
not  only  admitted  of  no  preparatory  discussion,  but  was  itself  an 
indispensable  preparation  for  the  regular  organization  of  all  other 
classes.  Whatever  might  have  been  the  confusion  of  intellectual 
labor,  and  the  inanity  of  the  leading  investigations  of  the  sacerdo- 
tal orders,  it  is  not  the  less  true  that  the  human  mind  owes  to  them 
the  first  effectual  separation  between  theory  and  practice,  which 
could  take  place  in  no  other  manner.  Mental  progress,  by  which 
all  other  progress  is  directed,  would  certainly  have  been  destroyed 
at  its  birth,  if  society  had  continued  to  be  composed  of  families 
engaged  in  the  cares  of  material  existence,  or,  as  the  only  alterna- 
tive, in  the  excitement  of  a  brutal  military  activity.  Any  spiritual 
expansion  supposes  the  existence  of  a  privileged  class,  enjoying  the 
leisure  indispensable  to  intellectual  culture,  and  at  the  same  time 
urged,  by  its  social  position,  to  develop  to  the  utmost  the  kind  of 
speculative  activity  compatible  with  the  primitive  state  of  human- 
ity ;  and  this  description  is  answered  by  the  sacerdotal  institution 
established  by  the  theological  philosophy.  Though,  in  the  decrepi- 
tude of  the  old  philosophy,  we  see  the  theological  class  sunk  in 
mental  lethargy,  we  must  not  forget  that,  but  for  their  activity  in 
the  days  of  its  prime,  human  society  would  have  remained  in  a 
condition  much  like  that  of  a  company  of  superior  monkeys.  By 
forming  this  speculative  class,  then,  the  theological  philosophy  ful- 
filled the  political  conditions  of  a  further  progression  of  the  human 
mind. 

Such  are  the  qualities,  intellectual,  moral,  and  social,  which 
secured  the  supremacy  of  the  theological  philosophy,  at  the  outset 
of  human  progress.  This  is  the  only  part  of  my  sociological  dem- 
onstration which  is  at  all  open  to  dispute  ;  and  this  is  one  reason 
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why  I  have  dwelt  so  long  upon  it  :  but  it  is  not  the  only  reason. 
Another  and  a  greater  is  that  this  view  contains  the  radical  prin- 
ciple of  the  whole  demonstration,  the  remainder  of  which  will  not 
detain  us  long. 

The  Positive  If  ^s  starting-point  of  human  development  has  been 

■tage.  placed  beyond  dispute,  the  final  or  positive  stage  does 

not  admit  of  it.  We  have  seen  enough  of  the  establishment  of  the 
positive  philosophy  in  other  departments  to  be  satisfied  of  its  des- 
tined prevalence  in  sociology.  For  the  same  reasons  which  explain 
and  justify  the  early  supremacy  of  the  theological  philosophy,  we 
see  that  it  must  be  a  provisional  state,  for  its  supremacy  was  owing 
to  its  aptitude  to  meet  the  needs  of  a  primitive  state  of  humanity  ; 
and  those  needs  are  not  the  same,  nor  requiring  the  same  philos- 
ophy to  satisfy  them,  as  those  which  arise  in  a  more  advanced  stage 
of  the  human  evolution.  After  having  awakened  human  reason, 
and  superintended  its  progress,  in  the  absence  of  a  more  real  phi- 
losophy, theology  began  to  repress  the  human  mind  from  the  first 
moment  of  its  coming  into  direct  antagonism  with  the  positive  phi- 
losophy. And  in  the  same  way,  in  its  moral  relations,  it  imparted 
at  first  a  consolatory  confidence  and  active  energy,  which  have 
become  transmuted,  by  too  long  a  duration,  into  oppressive  terror 
and  a  faint  apathy  which  have  been  too  common  a  spectacle  since 
it  has  been  driven  to  struggle  to  retain  its  hold,  instead  of  extend- 
ing its  dominion.  There  is  no  more  question  of  the  moral  than  of 
the  intellectual  superiority  and  final  supremacy  of  the  positive  phi- 
losophy, capable  as  it  is  of  developing  in  us  an  unshaken  vigor  and 
a  deliberate  steadfastness,  directly  derived  from  our  own  nature, 
without  any  external  assistance,  or  any  imaginary  hinderance.  And 
again,  in  regard  to  its  social  bearings,  though  the  ascendency  of 
the  theological  philosophy  lasted  longer  on  this  ground  than  on  the 
other  two,  it  is  evident  enough  at  present  that,  instead  of  uniting 
men,  which  was  its  proper  function  at  first,  it  now  divides  them, 
so  that,  after  having  created  speculative  activity,  it  has  ended  with 
radically  hindering  it.  The  function  of  reuniting,  as  of  stimulating 
and  directing,  belongs  more  and  more,  as  religious  belief  declines, 
to  the  conceptions  of  positive  philosophy,  which  alone  can  estab- 
lish that  intellectual  community  all  over  the  world  on  which  the 
great  future  political  organization  is  to  be  grounded.  The  intel- 
lectual destination  of  the  two  philosophies  has  been  sufficiently 
established  in  our  review  of  all  the  departments  of  natural  philos- 
ophy. Their  moral  and  social  destination  will  be  illustrated  in 
succeeding  chapters  of  this  work.  My  historical  analysis  will 
explain  to  us  the  continuous  decline  of  the  one  and  the  correspond- 
ing rise  of  the  other,  from  the  earliest  period  of  human  progression. 
It  may  appear  paradoxical  to  regard  the  theological  philosophy  as 
in  a  steadily-declining  state  intellectually,  at  the  very  time  that  it 
was  fulfilling  its  most  exalted  political  mission  ;  but  we  shall  find 
satisfactory  scientific  evidence  that  Catholicism,  its  noblest  social 
work,  must  necessarily  be  its  last  effort,  on  account  of  the  germs 
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of  disorganization  which  must  thenceforth  grow  more  and  more 
rapidly.  We  need  here,  therefore,  only  assign  the  general  principle 
of  the  inevitable  tendency  of  the  human  mind  toward  an  exclusive 
positive  philosophy,  throughout  the  whole  range  of  the  intellectual 
system. 

The  general,  like  the  individual  human  mind,  is  gov-  A  ^ 

erned  by  imagination  first,  and  then,  after  a  sufficient  of  the  two  phi- 
exercise  of  the  faculties  at  large,  more  and  more  by  !o8op  ' 
reason.  The  same  grounds  on  which  the  process  takes  place  in 
the  individual  case  determine  that  of  the  whole  species  ;  and  with 
the  more  certainty  and  power  on  account  of  the  greater  complexity 
and  perpetuity  of  the  social  organism.  Supreme  as  the  theo- 
logical philosophy  once  was,  it  is  certain  that  such  a  method  of 
philosophizing  was  resorted  to  only  because  no  other  was  possible. 
Wherever  there  has  been  a  choice,  in  regard  to  any  subject  what- 
ever, Man  has  always  preferred  the  study  of  the  laws  of  phenomena 
to  that  of  their  primary  causes,  though  prior  training,  which  there 
has  been  no  rational  education  adapted  to  counteract,  has  often 
occasioned  lapse  into  his  old  illusions.  Theological  philosophy 
has,  however,  never  been  absolutely  universal.  That  is,  the  sim- 
plest and  commonest  facts  in  all  classes  of  phenomena  have  always 
been  supposed  subject  to  natural  laws,  and  not  to  the  arbitrary  will 
of  supernatural  agents.  Adam  Smith  made  the  remark  that  there 
never  was,  in  any  age  or  country,  a  god  of  Weight.  In  more  com- 
plex cases,  if  only  the  relations  of  phenomena  are  seen  to  be  inva- 
riable, the  most  superficial  observer  recognises  the  presence  of  law. 
Even  among  moral  and  social  phenomena,  where  the  entrance  of 
positive  philosophy  has  been  interdicted,  we  are  all  obliged  to  act 
daily  on  the  supposition  of  natural  laws,  in  order  to  conduct  the 
common  affairs  of  life,  for  all  forecast  would  be  impossible  if  we 
supposed  every  incident  to  be  ascribable  to  supernatural  agency, 
and  no  other  resource  therefore  possible  than  prayer,  for  influencing 
the  course  of  human  actions.  It  is  even  noticeable  that  the  prin- 
ciple of  the  theological  philosophy  itself  lies  in  the  transference 
to  the  phenomena  of  external  nature  of  the  first  beginnings  of  the 
laws  of  human  action  ;  and  thus  the  germ  of  the  positive  philos- 
ophy is  at  least  as  primitive  as  that  of  the  theological  philosophy 
itself,  though  it  could  not  expand  till  a  much  later  time.  This  idea 
is  very  important  to  the  perfect  rationality  of  our  sociological  the- 
ory ;  because,  as  human  life  can  never  present  any  real  creation, 
but  only  a  gradual  evolution,  the  final  spread  of  the  positive  spirit 
would  be  scientifically  incomprehensible,  if  we  could  not  trace  its 
rudiments  from  the  very  beginning.  From  that  scarcely-appreciable 
presence  at  the  beginning,  the  rise  of  the  positive  spirit  has  been 
recognisable,  in  proportion  to  the  extension  and  generalization  of 
our  observations,  and  the  theological  philosophy  1ms  been  slowly 
but  steadily  driven  back  within  the  narrowing  limits  of  phenomena 
whose  natural  laws  were  still  unknown.  Thus  was  the  function  of 
the  old  philosophy  clearly  a  provisional  one — to  maintain  our  mental 
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activity  by  the  only  exercise  open  to  it,  till  the  positive  philosophy 
should  usher  it  into  the  wide  field  of  universal  knowledge,  made 
accessible  to  the  whole  race.  This  destination  has  only  recently 
exhibited  itself  in  an  unquestionable  way  since  the  disclosure  of 
natural  laws  in  phenomena,  so  numerous  and  so  various  as  to  sug- 
gest the  necessary  existence  of  analogous  laws  in  all  other  depart 
ments,  however  remote  their  actual  discovery  may  be. 

It  does  not  follow,  from  anything  that  I  have  said,  that  the  two 
philosophies  were  always  visibly  opposed  to  each  other.  On  the 
contrary,  the  physical  study  must  have  succumbed  to  the  theo- 
logical spirit  if  they  had  seemed  at  the  outset  to  be  incompatible. 
In  fact  the  study  of  the  laws  of  phenomena  appeared,  for  a  long 
course  of  time,  to  agree  very  well  with  the  investigation  into  their 
causes.  It  was  only  when  observations  became  more  connected, 
and  disclosed  important  relations,  that  the  radical  opposition  of  the 
two  doctrines  began  to  be  felt.  Before  the  antagonism  was  avowed, 
the  positive  spirit  manifested  its  repugnance  to  the  futile  absolute 
explanations  of  the  theological  philosophy  ;  and  the  theological 
spirit  lavished  its  disdain  on  the  circumspect  march  and  modest  in- 
vestigations of  the  new  school  ;  while  still  there  was  no  idea  that 
the  study  of  real  laws  was  irreconcileable  with  that  of  essential 
causes.  "When  natural  laws  of  considerable  scope  were  at  length 
discovered,  the  incompatibility  became  clear  between  the  prepon- 
derance of  imagination  and  that  of  reason,  between  the  absolute 
spirit  and  the  relative  ;  and,  above  all,  between  the  ancient  hypo 
thesis  of  the  sovereign  direction  of  events  by  any  arbitrary  will, 
and  the  growing  certainty  that  we  can  foresee  and  modify  them  by 
the  rational  access  of  human  wisdom.  It  is  only  in  our  own  time 
that  the  antagonism  has  been  extended  to  all  parts  of  the  intellec- 
tual field  ;  and  even  up  to  the  last  moment,  the  students  of  special 
subjects  have  believed  that  by  confining  themselves  to  the  investiga- 
tion of  natural  laws,  and  paying  no  attention  to  the  nature  of  beings 
and  mode  of  production  of  phenomena,  they  might  find  physical 
researches  compatible  with  the  explanations  of  theology  ;  while 
theology  made  its  own  concessions  in  the  form  of  a  provisional 
notion  of  a  universal  providence,  combined  with  special  laws  which 
it  had  imposed  on  itself.  The  conduct  of  Catholicism,  in  interdict- 
ing the  habitual  use  of  miracle  and  prophecy,  which  prevailed  so 
largely  in  ancient  times,  seems  to  me  to  present,  in  religious  affairs, 
a  transient  situation  analogous  to  that  which  is  exhibited  by  what 
is  called  the  institution  of  constitutional  monarchy  in  the  political 
world  ;  each  being,  in  its  own  way,  an  indisputable  symptom  of  de- 
cli ne.  However  this  may  be,  the  insufficiency  of  the  theological  philo- 
sophy manifests  itself  to  popular  observation  in  that  form  of  popular 
evidence  which  can  alone  reach  the  majority  of  mankind, — in  its 
comparison  with  its  opponent  in  the  application  of  means.  The 
positive  philosophy  enables  us  to  foresee  and  to  modify  natural  events, 
and  thus  satisfies,  more  and  more,  as  it  advances,  the  most  urgent 
intellectual   needs   of  humanity,  while  the  ancient  philosophy  re- 
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mains  barren  ;  so  that  its  fanciful  explanations  are  more  and  more 
neglected,  while  the  new  philosophy  obtains  a  perpetually  firmer 
hold  on  the  public  reason.  Those  who  have  remained  faithful  in 
their  attachment  to  the  theological  philosophy  make  no  practical 
use  of  it  in  their  daily  life,  and  ground  their  predilection  for  it  on 
its  characteristic  generality  :  so  that  when  its  antagonist  shall  have 
become  systemized  as  fully  as  it  is  destined  to  be,  the  ancient 
philosophy  will  have  lost  the  last  attribute  which  has  ever  entitled 
it  to  social  supremacy. 

We  have  now  only  to  take  a  cursory  survey  of  the  Thn  MPt;tphysi. 
intermediate  state.  I  have  pointed  out  more  than  once  Ml  p,rio,i- 
before,  that  any  intermediate  state  can  be  judged  of  only  after  a 
precise  analysis  of  the  two  extremes.  The  present  case  is  a  re- 
markable illustration  of  this  necessity  ;  for  if  it  is  once  admitted 
that  the  human  mind  must  set  out  from  the  theological  staie,  and 
arrive  certainly  at  the  positive,  we  may  easily  understand  how  it 
must  pass  through  the  metaphysical,  which  has  no  other  destination 
than  to  afford  a  transition  from  the  one  to  the  other.  The  bastard 
and  mobile  character  of  the  metaphysical  philosophy  fits  it  for  this 
office,  as  it  reconciles,  for  a  time,  the  radical  opposition  of  the  other 
two,  adapting  itself  to  the  gradual  decline  of  the  one,  and  the  pre- 
paratory rise  of  the  other,  so  as  to  spare  our  dislike  of  abrupt 
change,  and  to  afford  us  a  transition  almost  imperceptible.  The 
metaphysical  philosophy  takes  possession  of  the  speculative  field 
after  the  theological  has  relinquished  it,  and  before  the  positive  is 
ready  for  it  :  so  that  in  each  particular  case,  the  dispute  about  the 
supremacy  of  any  of  the  three  philosophies  is  reduced  to  the  mere 
question  of  opportuneness,  judged  by  a  rational  examination  of  the 
development  of  the  human  mind.  The  method  of  modification  x 
consists  in  substituting  gradually  the  entity  for  a  deity  when  reli- 
gious conceptions  become  so  generalized  as  to  diminish  perpetually 
the  number  of  supernatural  agents,  as  well  as  their  active  interven- 
tion, and  at  length  arrive,  professedly  if  not  really,  at  rigorous 
unity.  When  supernatural  action  loses  its  original  speciality,  it 
consigns  the  immediate  direction  of  the  phenomenon  to  a  mysterious  \V 
entity,  at  first  emanating  from  itself,  but  to  which  daily  custom 
trains  the  human  mind  to  refer  more  and  more  exclusively  the  pro- 
duction of  each  event.  This  strange  process  has  favored  the  with- 
drawal of  supernatural  causes,  and  the  exclusive  consideration  of 
phenomena  ;  that  is,  the  decline  of  the  theological  and  the  rise  of 
the  positive  spirit.  Beyond  this,  the  general  character  of  this 
philosophy  is  that  of  the  theological,  of  which  it  is  only  a  modifica- 
tion, though  the  chief.  It  has  an  inferior  intellectual  consistency, 
and  a  much  less  intense  social  power  ;  so  that  it  is  much  better 
adapted  for  a  critical  function  than  for  any  real  organization  :  and 
it  is  those  very  qualities  which  disable  it  for  resistance  to  the  growth 
of  the  positive  spirit.  On  the  one  hand  the  increasing  Bdbtilty  of 
metaphysical  speculations  is  for  ever  reducing  their  characteristic 
entities  to  mere  abstract  denominations  of  the  corresponding  plie- 
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nomena,  so  as  to  render  their  own  impotence  ridiculous  when  they 
attempt  explanations  :  a  thing  which  would  not  have  been  possible, 
in  an  equal  degree,  with  purely  theological  forms.  On  the  other 
hand,  its  deficiency  of  organizing  power,  in  consequence  of  ita 
radical  inconsistency,  must  prevent  its  maintaining  any  such  politi- 
cal struggle  as  theology  maintained  against  the  spread  of  positive 
social  philosophy.  However,  it  obtains  a  respite  by  its  own  equivo- 
cal and  mobile  nature,  which  enables  it  to  escape  from  rational  dis- 
cussion even  more  than  the  theological  philosophy  itself,  while  the 
positive  spirit  is  as  yet  too  imperfectly  generalized  to  be  able  to  attack 
the  only  substantial  ground  of  their  common  authority, — the  uni- 
versality which  they  can  boast,  but  which  it  has  not.  11  owe  ver  this 
may  be,  we  must  admit  the  aptitude  of  metaphysics  to  sustain,  pro- 
visionally, our  Speculative  activity  on  all  subjects  till  it  can  receive 
more  substantial  aliment  :  at  the  same  time  carrying  us  over  from 
the  theological  régime  farther  and  farther  in  the  direction  of 
the  positive.  The  same  aptitude  appears  in  its  political  action. 
Without  overlooking  the  serious  intellectual  and  moral  dangers 
which  distinguish  the  metaphysical  philosophy,  its  transitional 
quality  accounts  to  us  for  the  universal  ascendency  which  it  has 
provisionally  obtained  among  the  most  advanced  societies,  which 
can  not  but  have  an  instinctive  sense  of  some  indispensable  office 
to  be  fulfilled  by  such  a  philosophy  in  the  evolution  of  humanity. 
The  irresistible  necessity  of  this  temporary  phase  is  thus,  on  all 
grounds,  as  unquestionable  as  it  could  be  prior  to  the  direct  anal- 
ysis to  which  it  will  be  subjected  in  the  course  of  our  historical 
review. 

During  the  whole  of  our  survey  of  the  sciences,  I 
th°  M,r'.'(r."i-  have  endeavored  to  keep  in  view  the  great  fact  that  all 
the  three  states,  theological,  metaphysical,  and  positive, 
may  and  do  exist  at  the  same  time  in  the  same  mind  in  regard  to 
different  sciences.  I  must  once  more  recall  this  consideration,  and 
insist  upon  it  ;  because  in  the  forgetfulness  of  it  lies  the  only  real 
objection  that  can  be  brought  against  the  grand  law  of  the  three 
states.  It  must  be  steadily  kept  in  view  that  the  same  mind  may 
be  in  the  positive  state  with  regard  to  the  most  simple  and  general 
sciences  ;  in  the  metaphysical  with  regard  to  the  more  complex  and 
special  ;  and  in  the  theological  with  regard  to  social  science,  which 
is  so  complex  and  special  as  to  have  hitherto  taken  no  scientific  form 
at  all.  Any  apparent  contradiction  must  certainly  arise,  even  if  it 
could  be  shown  to  exist,  from  the  imperfection  of  our  hierarchical 
arrangement,  and  not  from  the  law  of  evolution  itself.  This  once 
fully  understood,  the  law  itself  becomes  our  guide  in  further  investi- 
gation, as  every  proved  theory  does,  by  showing  us  by  anticipation, 
what  phenomena  to  look  for,  and  how  to  use  those  which  arise  : 
and  it  supplies  the  place  of  direct  exploration,  when  we  have  not 
the  means  of  investigation.  We  shall  find  that  by  this  law  alone 
can  the  history  of  the  human  mind  be  rendered  intelligible .  Hav- 
ing convinced  ourselves  of  its  efficacy  in  regard  to  all  other  8  ciences, 
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and  in  interpreting  all  that  has  yet  come  to  pass  in  human  history, 
we  must  adhere  to  it  steadily,  in  analyzing  the  present,  and  in  form- 
ing such  anticipation  of  the  future  as  sociology,  being  a  real  science, 
enables  us  to  rely  upon. 

To  complete  my  long  and  difficult  demonstration,  I  have  only 
now  to  show  that  material  development,  as  a  whole,  must  follow  a 
-course,  not  only  analogous,  but  perfectly  correspondent  with  that  of 
intellectual  development,  which,  as  we  have  seen,  governs  every 
other. 

All  political  investigation  of  a  rational  kind  proves 
the  primitive  tendency  of  mankind,  in  a  general  way,  m°t3^°devX 
to  a  military  life  ;  and  to  its  final  issue  in  an  industrial  °Pment- 
life.  No  enlightened  mind  disputes  the  continuous  decline  of  the 
military  spirit,  and  the  gradual  ascendency  of  the  industrial.  We 
see  now,  under  various  forms,  and  more  and  more  indisputably,  even 
in  the  very  heart  of  armies,  the  repugnance  of  modern  society  to  a 
military  life.  We  see  that  compulsory  recruiting  becomes  more 
and  more  necessary,  and  that  there  is  less  and  less  voluntary  per- 
sistance in  that  mode  of  life.  Notwithstanding  the  immense  ex 
ceptional  development  of  military  activity  which  was  occasioned 
by  anomalous  circumstances  at  the  beginning  of  the  present  century, 
our  industrial  and  pacific  instincts  have  returned  to  their  regular 
course  of  expansion,  so  as  to  render  us  secure  of  the  radical  tran- 
quillity of  the  civilized  world,  though  the  peace  of  Europe  must 
often  appear  to  be  endangered  through  the  provisional  deficiency 
of  any  systematic  organization  of  international  relations  ;  a  cause 
which,  though  insufficient  to  produce  war,  keeps  us  in  a  state  of 
frequent  uneasiness.  We  need  not  then  go  over  again  the  proof 
of  the  first  and  last  terms  of  the  evolution  :  which  will  be  abun- 
dantly illustrated  by  the  historical  analysis  that  I  shall  offer.  We 
have  only  to  refer  the  facts  of  human  experience  to  the  essential 
laws  of  human  nature,  and  the  necessary  conditions  of  social  de- 
velopment : — a  scientific  procedure  which  has  never  yet  been  at- 
tempted. 

As  long  as  primitive  Man  was  averse  from  all  regular  Primirive  mili. 
toil,  the  military  life  alone  furnished  a  field  for  his  sus-  tary  lite- 
tained  activity.  Apart  from  cannibalism,  it  ofiered  the  simplest 
means  of  subsistence.  However  deplorable  the  necessity,  its  uni- 
versal prevalence  and  continuous  development,  even  after  subsist- 
ence might  have  been  obtained  by  other  means,  proves  that  the 
military  regime  must  have  had  some  indispensable,  though  provis- 
ional office  to  fulfil  in  the  progression  of  the  race.  It  was  indeed 
the  only  one  under  which  human  industry  could  make  a  beginning; 
in  the  same  way  that  the  scientific  spirit  could  not  have  arisen  with- 
out the  protection  of  the  religious.  The  industrial  spirit  Bupposed 
the  existence  of  a  considerable  social  development,  such  as  could 
not  have  taken  place  till  isolated  families  had  been  connected  by  the 
pursuits  of  war.  The  social,  and  yet  more  the  political  properties 
of  military  activity  are,  in  their  early  stages,  perfectly  clear  and 
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decisive,  and,  in  short,  fully  appropriate  to  the  high  civilizing  func- 
tion which  they  had  to  fulfil.  It  was  thus  that  habits  of  regularity 
and  discipline  were  instituted,  and  tlie  families  of  men  were  brought 
into  association  for  warlike  expeditions,  or  for  their  common  de- 
fence. The  objects  of  association  could  not  possibly  be  more  obvious 
or  urgent,  nor  the  elementary  conditions  of  concurrence  more  irre- 
sistible. In  no  other  school  could  a  primitive  society  learn  order  ; 
as  we  may  see  at  this  day  in  tin1  ease  of  those  types  of  ancient  hu- 
manity,— tlir  exceptional  individuals  who  can  not  now  be  made 
amenable  to  industrial  discipline.  This  ascendency  of  the  military 
spirit  was  indispensable,  not  only  to  the  original  consolidation  of 
political  society,  but  yet  more  to  its  continuous  extension,  which 
could  not  otherwise  have  taken  place  but  with  excessive  slowness; 
and  Buoh  extension  was,  to  a  certain  degree,  indispensable  to  the  final 
development  of  human  industry.  Thus,  then,  we  find  humanity  involved 
in  the  same  kind  of  vicious  circle  with  regard  to  its  temporal  as  we 
saw  it  to  be  witli  its  spiritual  progress  ;  and  in  both  cases  an  issue 
was  afforded  by  the  fortunate  expansion  of  a  preliminary  tendency. 
In  fact,  the  necessary  basis  of  the  military  régime  has  everywhere 
been  the  individual  slavery  of  the  producing  class,  by  which  war- 
I,liniitiv,,  riors  were  allowed  the  full  and  free  development  of 

their  activity.  We  shall  see  hereafter  that  the  great 
social  operation  winch  was  to  be  accomplished,  in  due  time,  by  the 
continuons  progression  of  a  military  system,  powerfully  instituted 
and  wisely  carried  out,  must  have  failed  in  its  earliest  stages.  We 
shall  also  see  how  this  ancient  slavery  was  the  necessary  prepara- 
tion for  the  final  prevalence  of  the  industrial  life,  by  imposing  on  the 
majority  of  the  race,  irresistibly  and  exclusively,  that  toil  to  which 
Man  is  constitutionally  averse,  though  an  ultimate  condition  of  la- 
borious perseverance  was  in  store  for  all.  To  view  the  case  with- 
out prejudice,  we  must  transport  ourselves  to  those  primitive  times, 
and  not  regard  the  slavery  of  that  age  with  the  just  horror  with 
which  we  view  that  of  modern  times, — the  colonial  slavery  of  o.ur 
day,  which  is  truly  a  social  monstrosity,  existing  as  it  does  in  the 
heart  of  an  industrial  period,  subjecting  the  laborer  to  the  capitalist 
in  a  manner  equally  degrading  to  both.  The  ancient  slavery  was 
of  the  producer  to  the  warrior  ;  and  it  tended  to  develop  their  re- 
spective energies,  so  as  to  occasion  their  final  concurrence  in  the 
same  social  progression. 

The  Military  ri-  Necessary  as  this  military  regime  was,  it  was  not  the 
«rmeprovieionai.  \eSB  merely  provisional.  While  industrial  activity  has 
the  fine  quality  of  bearing  the  most  energetic  extension  among  all 
individuals  and  nations  without  making  the  rise  of  the  one  irrecon- 
cilable with  that  of  the  other,  it  is  evident  that  the  exaltation  of 
the  military  life  among  any  considerable  portion  of  the  race  must 
occasion  the  restriction  of  all  the  rest;  this  being,  in  fact,  the 
proper  function  of  the  regime  in  regard  to  the  whole  field  of  civili- 
zation. Thus,  while  the  industrial  period  comprehends  the  whole 
term  of  human  progress  under  natural  lawTs — that  is,  the  whole 
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future  that  we  can  conceive  of — the  military  period  could  last  no 
longer  than  the  formation  of  those  preparatory  conditions  which  it 
was  its  function  to  create.  This  end  was  attained  when  the  chief 
part  of  the  civilized  world  was  at  length  united  under  the  same 
rule  ;  that  is,  in  regard  to  Europe,  when  Rome  had  completed  its 
conquests.  From  that  time  forward,  military  activity  had  neither 
object  nor  aliment  ;  and  from  that  time  forward,  therefore,  it  de- 
clined, so  as  no  longer  to  disguise  that  gradual  rise  of  the  indus- 
trial spirit,  which  had  been  preparing  during  the  interval.  But, 
notwithstanding  this  connection,  the  industrial  state  was  so  radi- 
cally different  from  the  military  as  to  require  an  intermediate  term  ; 
and  in  the  same  way  that,  in  the  spiritual  evolution,  an  intermedi- 
ate term  was  required  between  the  theological  and  the  positive 
spirit.  In  both  cases,  the  middle  phase  was  fluctuating  and  equiv- 
ocal. We  shall  see  hereafter  that,  in  the  temporal  case,  it  consistedy 
first,  in  a  substitution  of  a  defensive  for  an  offensive  military  organ- 
ization, and  afterward  in  an  involuntary  general  subordination,  more 
and  more  marked,  of  the  military  spirit  to  the  instinct  of  produc- 
tion. This  transitory  phase  being  the  one  in  which  we  live,  its 
proper  nature,  vague  as  it  is,  can  be  estimated  by  direct  intuition. 

Such  is  the  temporal  evolution,  briefly  surveyed  in  its  three  peri- 
ods. .  No  philosophical  mind  can  help  being  struck  by  the  analogy 
between  this  indisputable  progression  and  our  primary  law  of  suc- 
cession of  the  three  states  of  the  human  mind.  But  our  sociologi- 
cal demonstration  requires  that  we  should  establish  the  connection 
between  them  by  exhibiting  the  natural  affinity  which  has  always- 
existed,  first  between  the  theological  and  the  military  spirit,  and 
afterward  between  the  scientific  and  the  industrial  ;  and,  conse- 
quently, between  the  two  transient  functions  of  the  metaphysicians 
and  the  legists.  This  elucidation  will  impart  the  last  degree  of 
precision  and  consistency  to  my  demonstration,  and  will  thus  estab- 
lish it  as  the  rational  basis  of  the  entire  historical  analysis  which 
will  follow. 

The  occasional  rivalry  between  the  theological  power  Affinity  between 
and  the  military,  which  history  presents,  has  sometimes  Jj£  £^SSSSj 
disguised  their  radical  affinity,  even  in  the  eyes  of  philos-  regime. 
ophers.  But,  if  we  consider,  there  can  be  no  real  rivalry  but  among 
the  different  elements  of  the  same  political  system,  in  consequence 
of  that  spontaneous  emulation  which,  in  all  cases  of  human  concur- 
rence, must  become  more  earnest  and  extensive  as  the  end  is  more 
important  and  indirect,  and  therefore  the  means  more  distinct  and 
independent,  without  the  participation,  voluntary  or  instinctive,  be- 
ing thereby  prevented.  When  two  powers,  equally  energetic,  rise, 
increase,  and  decline  together,  notwithstanding  the  difference  of 
their  natures,  we  may  be  assured  that  they  belong  to  the  same 
régime,  whatever  may  be  their  habitual  conflicts.  Conflict  indi- 
cates radical  incompatibility  only  when  it  takes  place  between  two» 
elements  employed  in  analogous  functions,  and  when  the  gradual 
growth  of  the  one  coincides  with  the  continuous  decline  of  the  other. 
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As  to  the  present  case,  it  is  evident  that,  in  any  political  system, 
there  must  be  an  incessant  rivalry  between  the  speculative  and  the 
active  powers,  which,  through  the  imperfection  of  our  nature,  must 
often  be  inclined  to  ignore  their  necessary  co-ordination,  and  to 
disdain  the  general  limits  of  their  reciprocal  attributes.  Notwith- 
standing the  social  affinity  between  science  and  industry,  we  must 
look  for  similar  conflict  between  them  hereafter,  in  proportion  to 
the  political  ascendency  which  they  will  obtain  together.  We  see 
signs  of  it  already  in  the  intellectual  and  moral  antipathy  of  Science 
to  the  mil  mal  inferiority  of  these  labors  of  Industry  which  yet  are 
the  means  of  wealth,  and  in  the  instinctive  repugnance  of  Industry 
to  the  abstraction  which  characterizes  Science,  and  to  the  just  pride 
by  which  it  is  animated. 

Having  despatched  these  ol ejections,  we  may  now  contemplate  the 
Strong  bond  which  unites  the  theological  and  military  powers,  and 
which  lias  in  all  ages  been  felt  and  honored  by  all  enlightened  men 
who  have  borne  a  part  in  either,  notwithstanding  the  passions  of 
political  rivalry.     It  is  plain  that  no  military  system  could  arise 
and  endure  without  the  countenance  of  the  theological  spirit,  which 
must  secure  for  it  the  complete  and  permanent  subordination  essen- 
tial to  its  existence.    Each  period  imposes  equal  exigences  of  this  sort 
in  its  special  manner.    At  the  outset,  when  the  narrowness  and  near- 
ness of  the  aim  required  a  less  absolute  submission  of  mind,  social 
ties  were  so  weak  that  nothing  could  have  been  done  but  for  the 
religious  authority  with  which  military  chiefs  were  naturally  in- 
vested.    In    more    advanced   times   the  end  became  so  vast  and 
remote,  and  the  participation  so  indirect,  that  even  long  habits  of 
discipline  wouid  not  have  secured  the  necessary  co-operation  with- 
out the  aid  of  theological  convictions  occasioning  blind  and  invol- 
untary confidence  in  military  superiors.     It  was  in  very  ancient 
times  that  the  military-  spirit  had  its  great  social  function  to  fulfil  ; 
and  it  was  in  those  ancient  times  that  the  two  powers  were  usually 
found  concentred  in  the  same  chiefs.     We  must  observe  also  that 
it  was  not  every  spiritual  authority  whatever  that  would  have  suffi- 
ciently suited  the  foundation  and  consolidation  of  military  govern- 
ment, which,  from   its   nature,  required   the   concurrence  of  the 
theological  philosophy,  and  no  other  :  for  instance,  though  natural 
philosophy  has  rendered  eminent  service  in»  modern  times  to  the  art 
of  war,  the  scientific  spirit,  which  encourages  habits  of  rational  dis- 
cussion, is  radically  incompatible  with  the  military  spirit  ;  and  we 
know  that  the  subjection  of  their  art  to  the  principles  of  science 
has  always  been  bitterly  deplored  by  the  most  distinguished  sol- 
diers, on  the  introduction  of  every  change,  as  a  token  of  the  decline 
of  the  military  system.     On  this  ground,  then,  the  affinity  of  tem- 
poral military  powers  for  spiritual  theological  powers  is  sufficiently 
accounted  for.    At  the  first  glance  we  might  suppose  the  converse  re- 
lation to  be  less  indispensable,  since  purely  theocratic  societies  have 
existed,  while  an  exclusively  military  one  has  never  been  known. 
But  a  closer  examination  will  always  show  the  necessity  of  the  mil- 
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îtary  system  to  consolidate,  and  yet  more  to  extend,  the  theologicai 
authority,  developed  in  this  way  by  a  continual  political  application, 
as  the  sacerdotal  instinct  has  always  been  well  aware.  We  shall 
see  again  that  the  theological  spirit  is  as  hostile  to  the  expansion 
of  industry  as  the  military.  Thus  the  two  elements  of  the  primi- 
tive political  system  have  not  only  a  radical  affinity,  but  common 
antipathies  and  sympathies,  as  well  as  general  interests  ;  and  it 
must  be  needless  to  enlarge  further  in  this  place  on  the  sociological 
principle  of  the  concurrence  of  these  powers,  which  my  historical 
analysis  will  present  as  constantly  engaged  in  consolidating  and 
correcting  each  other. 

The  latest  case  of  political  dualism  is  even  more  un-  . 
questionable  than  the  earliest,  and  we  are  favorably  th«  Po-uivo  S 
circumstanced  for  observing  it — the  two  elements  not  JndustriHl  9p,nt- 
having  yet  attained  their  definite  ascendency,  though  their  social 
development  is  sufficiently  marked.  When  the  time  arrives  for 
their  political  rivalry,  it  may  be  more  difficult  than  now  to  exhibit 
that  resemblance  in  origin  and  destination,  and  that  conformity  of 
principles  and  interests,  which  could  not  be  seriously  disputed  as 
long  as  their  common  struggle  against  the  old  political  system  acts 
as  a  restraint  upon  their  divergencies.  The  most  remarkable  fea- 
ture that  we  have  to  contemplate  in  their  case  is  the  aid  which  each 
renders  to  the  political  triumph  of  the  other,  by  seconding  its  own 
efforts  against  its  chief  antagonist.  I  have  already  noticed,  in 
another  connection,  the  secret  incompatibility  between  the  scien- 
tific spirit  and  the  military.  There  is  thé  same  hostility  between 
the  industrial  spirit,  when  sufficiently  developed,  and  the  theologi- 
cal. The  most  zealous  advocates  of  the  old  regime  are  very  far 
removed  from  the  old  religious  point  of  view  ;  but  we  can  transport 
ourselves  to  it  for  a  moment,  and  see  how  the  voluntary  modifica- 
tion of  phenomena  by  the  rules  of  human  wisdom  must  thence 
appear  as  impious  as  the  rational  prevision  of  them,  as  both  suppose 
invariable  laws,  finally  irreconcilable  witli  all  arbitrary  will.  Ac- 
cording to  the  rigorous  though  barbarous  logic  of  the  least-civilized 
nations,  all  human  intervention  to  improve  the  economy  of  nature 
is  an  injurious  attack  upon  providential  government.  There  is  no 
doubt,  in  fact,  that  a  strong,  preponderance  of  the  religious  spirit 
benumbs  the  industrial,  by  the  exaggerated  feelings  of  a  stupid 
optimism,  as  has  been  abundantly  clear  on  many  decisive  occasions. 
That  this  disastrous  effect  has  not  been  more  fatal  is  owing  to 
priestly  sagacity,  which  has  so  managed  this  dangerous  power  as  to 
educe  its  civilizing  influence,  while  neutralizing  its  injurious  action 
by  constant  and  vigilant  effort,  in  a  way  which  I  shall  presently 
exhibit.  We  can  not,  then,  overlook  the  political  influence  by 
which  the  gradual  expansion  of  human  industry  must  aid  the  pro- 
gressive ascendency  of  the  scientific  spirit,  in  its  antagonism  to  the 
religious;  to  say  nothing  of  the  daily  stimulus  which  industry  ami 
<ricnce  impart  to  each  other,  when  once  strong  enough  for  mutual 
action.     Thus  far  their  office  has  chiefly  been  to  substitute  them- 


540  POSITIVE   PHILOSOPHY. 

selves  for  the  ancient  political  powers  which  are  yielding  up  their 
social  influence  ;  and  our  attention  is  necessarily  drawn  chiefly  to 
the  aid  they  have  afforded  to  each  other  in  this  operation.  But  it 
is  easy  to  perceive  what  force  and  what  efficacy  must  reside  in  their 
connection,  when  it  shall  have  assumed  the  organic  character,  in 
which  it  is  at  present  deficient,  and  shall  proceed  to  the  final  reor- 
ganization of  modern  society. 

intermediRte  ^Tfr*T  tnat  we  navc  examined  the  two  extreme  statesr 

régime  fne  intermediate  dualism  requires  little  notice.     The 

interconnection  of  the  convergent  powers,  spiritual  and  temporal, 
which  constitutes  the  transitory  régime^  is  a  necessary  consequence 
of  all  that  we  have  been  observing.  Indeed,  we  need  but  look  at 
the  labors  of  metaphysicians  and  legists  to  soo  what  their  affinity  is, 
amidst  their  rivalries  ;  an  affinity  which  stakes  the  philosophical 
ascendency  of  the  one  class  on  the  political  preponderance  of  the 
other.  We  may.  then,  regard  as  now  complete  the  necessary 
explanation  required  by  our  fundamental  law  of  human  evolution, 
in  order  to  its  direct  application  to  the  study  of  this  great  phenom- 
enon. That  study  will  be  guided  by  the  consideration  of  the  three 
dualisms  which  I  have  established  as  the  only  basis  of  sound  his- 
torical philosophy.  It  is  worth  noticing  the  conformity  of  this  law 
of  succession,  at  once  intellectual  and  material,  social  and  political, 
with  the  historical  order  which  popular  reason  has  instinctively 
established  by  distinguishing  the  ancient  and  the  modern  world, 
separated  and  reunited  by  the  Middle  Ages.  The  sociological  law 
which  I  have  propounded  may  be  found  to  have  for  its  destination 
to  take  up  a  vague  empirical  notion,  hitherto  barren,  and  render  it 
rational  and  prolific.  I  hail  this  spontaneous  coincidence,  as  giv- 
ing a  sanction  to  my  speculative  labors  ;  and  I  claim  this  confir- 
mation, in  virtue  of  that  great  aphorism  of  positive  philosophy 
which  I  have  quoted  so  often,  which  enjoins  upon  all  sound  scien- 
tific theories  to  start  from  a  point  sufficiently  accordant  with  the 
spontaneous  indications  of  popular  reason,  of  which  true  science  is 
simply  a  special  prolongation. 

The  series  of  views  of  social  dynamics  sketched  out  in  this  chap- 
ter has  established  the  fundamental  law  of  human  development,  and 
therefore  the  bases  of  historical  philosophy.  We  had  before  ascer- 
tained the  spirit  and  method  of  that  philosophy  ;  and  we  may  now 
therefore  proceed  to  apply  this  great  sociological  conception  to  the 
analysis  of  the  history  of  mankind. 
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CHAPTER   VII. 

PREPARATION  OF  THE  HISTORICAL  QUESTION.— FIRST  THEOLOGICAL 
PHASE:  FETICHISM.— BEGINNING  OF  THE  THEOLOGICAL  AND  MIL- 
ITARY   SYSTEM. 

The  best  way  of  proving  that  my  principle  of  social  development 
will  ultimately  regenerate  social  science,  is  to  show  that  it  affords 
a  perfect  interpretation  of  the  past  of  human  society — at  least  in  its 
principal  phases.  If,  by  this  method,  any  conception  of  its  scope 
and  proper  application  can  be  obtained,  future  philosophers  can 
extend  the  theory  to  new  analyses,  and  more  and  more  special 
aspects  of  human  progression.  The  application  which  I  propose 
now  to  enter  upon  must,  however,  in  order  to  be  brief,  be  restricted  ; 
and  the  first  part  of  my  task  is  to  show  what  the  restrictions  must 
be. 

The  most  important  of  these  restrictions,  and  the  one  Ljmitation3 ,  f 
which  comprehends  all  the  rest,  is,  that  we  must  con-  the  «naiyeis. 
fine  our  analysis  to  a  single  social  series  ;  that  is,  we  must  study 
exclusively  the  development  of  the  most  advanced  nations,  not 
allowing  our  attention  to  be  drawn  off  to  other  centres  of  any  inde- 
pendent civilization  which  has,  from  any  cause  whatever,  been  ar- 
rested, and  left  in  an  imperfect  state.  It  is  the  selectest  part,  the 
vanguard  of  the  human  race,  that  we  have  to  study  ;  the  greater 
,  part  of  the  white  race,  or  the  European  nations — even  restricting 
ourselves,  at  least  in  regard  to  modern  times,  to  the  nations  of 
Western  Europe.  When  we  ascend  into  the  remoter  past,  it  will 
be  in  search  of  the  political  ancestors  of  these  peoples,  whatever 
their  country  may  be.  In  short,  we  are  here  concerned  only  with 
social  phenomena  which  have  influenced,  more  or  less,  the  gradual 
disclosure  of  the  connected  phases  that  have  brought  up  mankind 
to  its  existing  state.  If  Bossuet  was  guided  by  literary  principle 
in  restricting  his  historical  estimate  to  one  homogeneous  and  con- 
tinuous series,  it  appears  to  me  that  he  fulfilled  not  less  successfully 
the  philosophical  conditions  of  the  inquiry.  Those  who  would  pro- 
duce their  whole  stock  of  erudition,  and  mix  up  with  the  review 
such  populations  as  those  of  India  and  China,  and  others  that  have 
not  aided  the  process  of  development,  may  reproach  Bossuet  with 
his  limitations  ;  but  not  the  less  is  his  exposition,  in  philosophical 
eyes,  truly  universal.  Unless  we  proceed  in  this  way,  we  lose 
sight  of  all  the  political  relations  arising  from  the  action  of  the 
more  advanced  on  the  progress  of  inferior  nations.  The  metaphys- 
ical, and  even  the  theological  polity  seeks  to  realize  its  absolute 
conceptions  everywhere,  and  under  all  circumstances,  by  the  same 
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empiricism,  which  disposes  civilized  men  everywhere  to  transplant 
into  all  soils  their  ideas,  customs,  and  institutions.  The  conse- 
quences are  such  that  practice  requires  as  imperatively  as  theory 
that  we  should  concentrate  our  view  upon  the  most  advanced  social 
progression.  When  we  have  learned  what  to  look  for  from  the 
élite  of  humanity,  we  shall  know  how  the  superior  portion  should 
intervene  for  the  advantage  of  the  inferior;  and  we  can  not  under- 
stand the  fact,  or  the  consequent  function,  in  any  other  way:  for 
the  view  of  coexisting  states  of  inequality  could  not  help  us.  Our 
first  limit,  then,  is  that  we  are  to  concentrate  our  sociological  anal- 
ysis on  the  historical  estimate  of  the  most  advanced  social  devel- 
opment. 

For  this  object  we  want  only  the  best-known  facts  ;  and  they  are 
so  perfectly  co-ordinated  by  the  law  of  the  three  periods,  that  the 
largest  phases  of  social  life  form  a  ready  and  complete  elucidation 
of  the  law  ;  and  when  we  have  to  contemplate  the  more  special 
aspects  of  society,  we  have  only  to  apply  in  a  secondary  way  the 
corresponding  subdivisions  of  the  law  to  the  intermediate  social 
states.  Social  physiology  being  thus  directly  founded,  its  leading 
conception  will  be  more  and  more  precisely  wrought  out  by  our 
successors  by  its  application  to  shorter  and  shorter  intervals,  the 
last  perfection  of  which  would  be,  if  it  could  be  reached,  that  the 
true  filiation  of  every  kind  of  progress  should  be  traced  from  gene- 
ration to  generation. 

In  this  department  of  science,  as  in  every  other,  the  commonest 
facts  are  the  most  important.  In  our  search  for  the  laws  of  soci- 
ety, we  shall  find  that  exceptional  events  and  minute  details  must 
be  discarded  as  essentially  insignificant,  while  science  lays  hold  of 
the  most  general  phenomena  which  everybody  is  familiar  with,  as 
constituting  the  basis  of  ordinary  social  life.  It  is  true,  popular 
prejudice  is  against  this  method  of  study  ;  in  the  same  way  that 
physics  were  till  lately  studied  in  thunder  and  volcanoes,  and  biol- 
ogy in  monstrosities  :  and  there  is  no  doubt  that  a  reformation  in 
our  ignorant  intellectual  habits  is  even  more  necessary  in  Sociology 
than  in  regard  to  any  of  the  other  sciences. 

abstract  treat  ^ne  restrictions  that  I  have  proposed  are  not  new, 

ment  of  His-  or  peculiar  to  the  latest  department  of  study.  They 
appear  in  all  the  rest  under  the  form  of  the  distinction 
between  abstract  and  concrete  science.  We  find  it  in  the  division 
which  is  made  between  physics  and  natural  history,  the  first  of 
which  is  the  appropriate  field  of  positive  philosophy.  The  division 
does  not  become  less  indispensable  as  phenomena  become  more 
complex  :  and  it  in  fact  decides,  in  the  clearest  and  most  precise 
manner,  the  true  office  of  historical  observation  in  the  rational 
study  of  social  dynamics.  Though,  as  Bacon  observed,  the  abstract 
determination  of  the  general  laws  of  individual  life  rests  on  facts 
derived  from  the  history  of  various  living  beings,  we  do  not  the 
less  carefully  separate  physiological  or  anatomical  conceptions  from 
their  concrete  application  to  the  total  mode  of  existence  proper  to 
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each  organism.  In  the  same  way  we  must  avoid  confounding  the 
abstract  research  into  the  laws  of  social  existence  with  the  concrete 
nistories  of  human  societies,  the  explanation  of  which  can  result 
only  from  a  very  advanced  knowledge  of  the  whole  of  these  laws. 
Our  employment  of  history  in  this  inquiry,  then,  must  be  essentially 
abstract.  It  would,  in  fact,  be  history  without  the  names  of  men, 
or  even  of  nations,  if  it  were  not  necessary  to  avoid  all  such  puerile 
affectation  as  there  would  be  in  depriving  ourselves  of  the  use  of 
names  which  may  elucidate  our  exposition,  or  consolidate  our 
thought.  The  further  we  look  into  this  branch  of  science,  as  well 
as  others,  the  more  we  shall  find  that  natural  history,  essentially 
synthetic,  requires,  to  become  rational,  that  all  elementary  orders 
of  phenomena  should  be  considered  at  once  :  whereas,  natural  phi- 
losophy must  be  analytical,  in  order  to  discover  the  laws  which 
correspond  to  each  of  the  general  categories.  Thus  the  natural  his- 
tory of  humanity  involves  the  history  of  the  globe  and  all  its  con- 
ditions, physical,  chemical,  and  everything  else  :  while  the  philos- 
ophy of  society  can  not  even  exist  till  the  entire  system  of  preceding 
sciences  is  formed,  and  the  whole  mass  of  historical  information 
offered  as  material  for  its  analysis.  The  function  of  Sociology  is 
to  derive  from  this  mass  of  unconnected  material  information  which, 
by  the  principles  of  the  biological  theory  of  Man,  may  yield  the 
laws  of  social  life  ;  each  portion  of  this  material  being  carefully 
prepared  by  stripping  off  from  it  whatever  is  peculiar  or  irrele- 
vant— all  circumstances,  for  instance,  of  climate,  locality,  etc. — in 
order  to  transfer  it  from  the  concrete  to  the  abstract.  This  is 
merely  what  is  done  by  astronomers,  physicists,  chemists,  and  biol- 
ogists, in  regard  to  the  phenomena  they  have  to  treat  ;  but  the 
complexity  of  social  phenomena  will  always  render  the  process  more 
delicate  and  difficult  in  their  case,  even  when  the  positivity  of  the 
science  shall  be  universally  admitted.  As  for  the  reaction  of  this 
scientific  treatment  on  History  itself,  I  hope  that  the  following 
chapters  will  show  that  it  sets  up  a  series  of  immutable  landmarks 
throughout  the  whole  past  of  human  experience  ;  that  these  land- 
marks afford  direction  and  a  rallying-point  to  all  subsequent  obser- 
vations ;  and  that  they  become  more  frequent  as  we  descend  to 
modern  times,  and  social  progression  is  accelerated. 

As  the  abstract  history  of  humanity  must  be  sep-  Ab8.rnct  inquiry 
arated  from  the  concrete,  so  must  the  abstract  inquiry  into  law«- 
into  the  laws  of  society  be  separated  from  questions  of  concrete 
Sociology.  Science  is  not  yet  advanced  enough  for  this  last.  For 
instance,  geological  considerations  must  enter  into  such  concrete 
inquiry,  and  we  have  but  little  positive  knowledge  of  geology  :  and 
the  same  is  true  of  questions  of  climate,  race,  etc.,  which  never  can 
become  positively  understood  till  we  can  apply  to  them  the  socio- 
logical laws  which  we  must  attain  through  the  abstract  part  of  the 
study.  The  institution  of  social  dynamics  would  be  in  fact  impos- 
sible, if  we  did  not  defer  to  a  future  time  the  formation  of  concrete 
sociology  ;  and,  ready  as  we  are  to  pursue  this  course  in  regard  to 
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other  sciences,  there  can  be  no  reason  why  we  should  resist  it  here. 
— As  an  instance  of  this  necessity,  let  us  take  the  most  important 
sociological  inquiry  that  presents  itself, — the  question  of  the  scene 
and  agent  of  the  chief  progression  of  the  race.  Why  is  Europe 
the  scene,  and  why  is  the  white  race  the  agent,  of  the  highest  civil- 
ization ?  This  question  must  have  often  excited  the  curiosity  of 
philosophers  and  statesmen  ;  yet  it  must  remain  premature,  and 
incapable  of  settlement  by  any  ingenuity,  till  the  fundamental  laws 
of  social  development  are  ascertained  by  the  abstract  research. 
No  doubt,  we  are  beginning  to  see,  in  the  organization  of  the  whites, 
and  especially  in  their  cerebral  constitution,  some  positive  germs 
of  superiority  ;  though  even  on  this  naturalists  are  not  agreed  : 
and  again,  we  observe  certain  physical,  chemical,  and  biological 
conditions  which  must  have  contributed  to  render  European  coun- 
tries peculiarly  fit  to  be  the  scene  of  higli  civilization  :  but  if  a 
trained  philosophical  mind  were  to  collect  and  arrange  all  the 
material  for  a  judgment  that  we  possess,  its  insufficiency  would  be 
immediately  apparent.  It  is  not  that  the  material  is  scanty  or 
imperfect.  The  deficiency  is  of  a  sociological  theory  which  may 
reveal  the  scope  and  bearing  of  every  view,  and  direct  all  reasoning 
to  which  it  may  give  rise  :  and  in  the  absence  of  such  a  theory,  we 
can  never  know  that  we  have  assembled  all  the  requisites  essential 
to  a  rational  decision.  In  every  other  case  is  the  postponement  of 
the  concrete  study  as  necessary  as  in  this  :  and  if  the  novelty  and 
difficulty  of  my  creative  task  should  compel  me  occasionally  to  de- 
sert my  own  logical  precept,  the  warning  I  have  now  given  will 
enable  the  reader  to  rectify  any  errors  into  which  I  may  lapse. 
_     .  One  more  preliminary  consideration  remains.     We 

of  success-        must  determine  more  precisely  than  1  have  yet  done 
ive  state.-.  ^Q  regular  mode  of  definition  of  the  successive  periods 

which  we  are  about  to  examine.  The  law  of  evolution,  no  doubt, 
connects  the  chief  historical  phases  with  the  corresponding  one  of 
the  three  periods  :  but  there  is  an  uncertainty  of  a  secondary  kind 
for  which  I  must  provide  a  solution.  It  arises  out  of  the  unequal 
progression  of  the  different  orders  of  ideas,  which  occasions  the 
coexistence,  for  instance,  of  the  metaphysical  state  of  some  intel 
lectual  category  with  the  theological  state  of  a  later  category,  less 
general  and  less  advanced, — or  with  the  positive  state  of  a  former 
category,  less  complex  and  more  advanced.  The  apparent  confu- 
sion thus  produced  must  occasion  perplexing  doubts  in  minds  which 
are  not  in  possession  of  the  explanation  about  the  true  philosophical 
character  of  the  corresponding  times  :  but  the  hesitation  may  be 
obviated  or  relieved  by  its  being  settled  what  intellectual  category 
is  to  decide  the  speculative  state  of  any  period.  On  all  accounts, 
the  decision  must  be  grounded  on  the  most  complex  and  special  ; 
that  is,  the  category  of  moral  and  social  ideas, — not  only  on  account 
of  their  eminent  importance,  but  from  their  position  at  the  extrem- 
ity of  the  encyclopedical  scale.  The  intellectual  character  of  each 
period  is  governed  by  that  order  of  speculations  ;  and  it  is  not  till 
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any  new  mental  regime  has  reached  that  category  that  the  corre- 
sponding evolution  can  be  regarded  as  realized,  beyond  all  danger 
of  a  return  to  the  prior  state.  Till  then,  the  more  rapid  advance 
of  the  more  general  categories  can  only  establish  in  each  phase  the 
germs  of  the  next,  without  its  own  character  being  much  affected  ; 
or  can,  at  most,  introduce  subdivisions  into  the  period.  For  in- 
stance, the  theological  period  must  be  regarded  as  still  subsisting, 
as  long  as  moral  and  political  ideas  retain  a  theological  character, 
though  other  intellectual  categories  may  have  passed  into  the  meta- 
physical state,  and  some  few  of  the  simplest  into  the  positive.  Un- 
der this  method  of  proceeding,  the  essential  aspect  of  each  period 
will  remain  as  marked  as  possible,  while  freely  admitting  of  the 
preparation  of  the  following.  We  may  now  proceed  to  a  direct 
examination  of  the  successive  periods,  estimating  the  rational  char- 
acter of  each,  on  the  one  hand  ;  and,  on  the  other,  exhibiting  its 
filiation  to  the  preceding,  and  its  tendency  to  prepare  for  the  fol- 
lowing ;  so  as  to  realize  by  degrees  the  positive  concatenation  whose 
principle  has  been  already  established. 

The  theological  period  of  humanity  could  begin  no  otherwise 
than  by  a  complete  and  usually  very  durable  state  of 
pure  Fetichism,  which  allowed  free  exercise  to  that 
tendency  of  our  nature  by  which  Man  conceives  of  all  external 
bodies  as  animated  by  a  life  analogous  to  his  own,  with  differences 
of  mere  intensity.  This  primitive  character  of  human  speculation 
is  established  by  the  biological  theory  of  Man  in  the  à-priori  way  ; 
and  in  the  opposite  way,  by  all  the  precise  information  that  we  can 
obtain  of  the  earliest  social  period  ;  and  again,  the  study  of  indi- 
vidual development  confirms  the  analysis  of  the  collective.  Some 
philosophers  set  out  in  the  inquiry,  as  a  matter  of  course,  with  the 
supposition  that  polytheism  was  the  first  stage  ;  and  some  have 
been  so  perverse  as  to  place  monotheism  furthest  back,  and  fetichism 
as  a  corruption  of  polytheism  :  but  such  inversions  are  inconsistent 
with  both  the  laws  and  the  facts  of  human  history. 

The  real  starting-point  is,  in  fact,  much  humbler  than  ?tartjna.point  of 
is  commonly  supposed,  Man  having  everywhere  begun  the  human  race- 
by  being  a  fetich-worshipper  and  a  cannibal.  Instead  of  indulging 
our  horror  and  disgust  of  such  a  state  of  things  by  denying  it,  we 
should  admit  a  collective  pride  in  that  human  progressiveness  which 
has  brought  us  into  our  present  state  of  comparative  exaltation, 
while  a  being  less  nobly  endowed  than  Man  would  have  vegetated 
to  this  hour  in  his  original  wretched  condition.  Another  supposi- 
tion involves  an  error  less  grave,  but  still  requiring  notice.  Some 
philosophers  snppose  a  state  prior  even  to  fetichism  ;  a  state  in 
which  the  human  species  was  altogether  material,  and  incapable  of 
any  speculation  whatever  ; — in  that  lowest  condition  in  which  they 
now  conclude  the  natives  of  Tierra  del  Fuego  and  some  of  the 
Pacific  Islanders  to  be.  If  this  were  true,  there  must  have  been 
a  time  when  intellectual  wants  did  not  exist  in  Man  :  and  we  most 
suppose  a  moment  when  they  began  to  exist,  without   any  prior 
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manifestation  ; — a  notion  which  is  in  direct  contradiction  to  bic  logi- 
cal principles,  which  show  that  the  human  organism,  in  all  times 
and  places,  has  manifested  the  same  essential  needs,  differing  only 
in  their  degree  of  development  and  corresponding  mode  of  satisfac- 
tion. This  is  proof  enough  of  the  error  of  the  supposition  :  and  all 
our  observation  of  the  lowest  idiotcy  and  madness  in  which  Man 
appears  to  be  debased  below  the  higher  brutes,  assures  us  that  a 
certain  degree  of  speculative  activity  exists,  which  obtains  satis- 
faction in  a  gross  fetichism.  The  error  arises  from  the  want  of 
knowing  what  to  look  for;  and  hence,  the  absence  of  all  theologi- 
cal ideas  is  hastily  concluded  wherever  there  is  no  organized 
worship  or  distinct  priesthood.  Now,  we  shall  see  presently  that 
fetichism  may  obtain  a  considerable  development,  even  to  the  point 
of  star-worship,  before  it  demands  a  real  priesthood  ;  and  when 
arrived  at  star-worship,  it  is  on  the  threshold  of  polytheism.  The 
error  is  natural  enough,  and  excusable  in  inquirers  who  are  unfur- 
nished with  a  positive  theory  which  may  obviate  or  correct  any 
vicious  interpretation  of  facts. 

On  the  ground  of  this  hypothesis,  it  is  said  that  Man  must  have 
begun  like  the  lower  animals.  The  fact  is  so, — allowing  for 
superiority  of  organization  ;  but  perhaps  we  may  find  in  the  defects 
of  the  inference  a  misapprehension  of  the  mental  state  of  the  lower 
animals  themselves.  Several  species  of  animals  afford  clear  evi- 
dence of  speculative  activity:  and  those  which  are  endowed  with 
it  certainly  attain  a  kind  of  gross  fetichism,  as  Man  does, — sup- 
posing external  bodies,  even  the  most  inert,  to  be  animated  by  pas- 
sion and  will,  more  or  less  analogous  to  the  personal  impressions 
of  the  spectator.  The  difference  in  the  case  is  that  Man  has  ability 
to  raise  himself  out  of  this  primitive  darkness,  and  that  the  brutes 

ve  not, — except  some  few  select  animals,  in  which  a  beginning 
to  polytheism  may  be  observed, — obtained,  no  doubt,  by  associa- 
tion with  Man.  If,  for  instance,  we  exhibit  a  watch  to  a  child  or 
a  savage,  on  the  one  hand,  and  a  dog  or  a  monkey,  on  the  other, 
there  will  be  no  great  difference  in  their  way  of  regarding  the  new 
object,  further  than  their  form  of  expression  : — each  will  suppose 
it  a  sort  of  animal,  exercising  its  own  tastes  and  inclinations  :  and 
in  this  they  will  hold  a  common  fetichism, — out  of  which  the  one 
may  rise,  while  the  other  can  not.  And  thus  the  allegation  about 
the  starting-point  of  the  human  species  turns  out  to  be  a  confirma- 
tion of  our  proposition,  instead  of  being  in  any  way  inconsistent 
with  it. 

It  is  so  difficult  to  us  to  conceive  of  any  but  a  metaphysical  the- 
ology, that  we  are  apt  to  fall  into  perpetual  mistakes  in  contem- 
plating this,  its  gross  origin.  Fetichism  has  even  been  usually 
confounded  with  polytheism,  when  the  latter  has  been  called  Idol- 
atry,— a  term  which  applies  only  to  the  former  ;  and  the  priests  of 
J  upiter  and  Minerva  would  doubtless  have  repelled  the  trite  re- 
proach of  the  adoration  of  images  as  justly  as  Catholic  priests  do 
now,  when  subject  to  the  same  charge  from  Protestants.     But, 
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though  we  are  too  distant  from  fetichism  to  form  a  just  conception 
of  it,  each  one  of  us  may  find  in  his  own  earliest  experience  a  more 
oi"  less  faithful  represention  of  it.  The  celebrated  phrase  of  Bos-  \> 
suet,  applied  to  the  starting-point  of  the  human  mind,  describes  the 
elementary  simplicity  of  theology  : — Everything'  was  God,  except  '  \ 
God  himself;  and  from  that  moment  forward,  the  number  of  gods 
steadily  decreased.  We  may  reorganize  some  features  of  that 
state  in  our  own  conditions  of  mind  when  we  are  betrayed  into 
searching  after  the  mode  of  production  of  phenomena,  of  whose 
natural  laws  we  are  ignorant.  We  then  instinctively  conceive  of 
the  production  of  unknown  effects  according  to  the  passions  and 
affections  of  the  corresponding  being  regarded  as  alive  ;  and  this 
is  the  philosophical  principle  of  fetichism.  A  man  who  smiles  at 
the  folly  of  the  savage  in  taking  the  watch  for  an  animal  may,  if 
wholly  ignorant  of  watch-making,  find  himself  surprised  into  a  state 
not  so  far  superior,  if  any  unforeseen  and  inexplicable  effects  should 
arise  from  some  unperceived  derangement  of  the  mechanism.  But 
for  a  widely  analogous  experience,  preparing  him  for  such  accidents 
and  their  interpretation,  he  could  hardly  resist  the  impression  that 
the  changes  were  tokens  of  the  affections  or  caprices  of  an  imagin- 
ary being. 

Thus  is  Fetichism  the  basis  of  the  theological  philosophy, — 
deifying  every  substance  or  phenomenon  which  attracts  the  atten 
tion  of  nascent  humanity,  and  remaining  traceable  through  all  its 
transformations  to  the  very  last.  The  Egyptian  theocracy,  whence 
that  of  the  Jews  was  evidently  derived,  exhibited,  in  its  best  days, 
the  regular  and  protracted  coexistence  of  the  three  religious  pe- 
riods in  the  different  castes  of  its  sacerdotal  hierarchy, — the  lowest 
remaining  in  mere  fetichism,  while  those  above  them  were  in  full 
possession  of  a  marked  polytheism,  and  the  highest  rank  had 
probably  attained  an  incipient  monotheism.  Moreover,  a  direct 
analysis  will  disclose  to  us  very  marked  traces,  at  all  times,  of  the 
original  fetichism,  however  it  may  be  involved  in  metaphysical 
forms  in  subtile  understandings.  The  conception  among  the  an- 
cients of  the  Soul  of  the  universe,  the  modern  notion  that  the  earth 
is  a  vast  living  animal,  and,  in  our  own  time,  the  obscure  pantheism 
which  is  so  rife  among  German  metaphysicians,  is  only  fetichism 
generalized  and  made  systematic,  and  throwing  a  cloud  of  learned 
words  as  dust  into  the  eyes  of  the  vulgar.  These  evidences  show 
that  fetichism  is  no  theological  aberration,  but  the  source  of  theol- 
ogy itself, — of  that  primitive  theology  which  exhibits  a  complete 
spontaneousness,  and  which  required  from  Man  in  his  apathetic 
state  no  trouble  in  creating  supernatural  agents,  but  permitted  him 
passively  to  yield  to  his  propensity  to  transfer  to  outward  objects 
the  sense  of  existence  which  served  him  for  an  explanation  of  his 
own  phenomena,  and  therefore  for  an  absolute  explanation  of  all 
out  of  himself.  At  first  it  was  only  inanimate  nature  thai  was  the 
object  in  its  more  conspicuous  phenomena, — even  the  negative  ones, 
r»ch  as  shadows,  which  no  doubt  terrified  the  nascent   race  as  they 
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now  alarm  individual  children  and  some  animals  :  but  the  spon- 
taneous theology  soon  extended  to  embrace  the  animal  kingdom, 
producing  the  express  adoration  of  brutes,  when  they  presented 
any  aspect  of  mystery  :  that  is,  when  Man  did  not  find  the  corre- 
sponding equivalent  of  their  qualities  in  himself, — whether  it  were 
the  exquisite  superiority  of  the  sense  of  smell,  or  any  other  sense  in 
animals,  or  that  their  organic  susceptibility  made  them  aware, 
sooner  than  himself,  of  atmospheric  changes,  etc.,  etc. 

That  philosophy  was  as  suitable  to  the  moral  as  to 
] ••'■ti!'E,i  to  the  intellectual  state  of  the  infant  human  race.  The 
M"raK  preponderance  of  the  affective  over  the  intellectual  life, 

always  conspicuous,  was  in  its  full  strength  in  the  earliest  stages  of 
the  human  mind.  The  empire  of  the  passions  over  the  reason, 
favorable  to  theology  at  all  times,  is  yet  more  favorable  to  fetich 
theology  than  to  any  other.  All  substances  being  immediately  per- 
sonified, and  endowed  with  passions,  powerful  in  proportion  to  the 
energy  of  the  phenomena,  the  external  world  presented  to  the  ob- 
server a  spectacle  of  such  perfect  harmony  as  has  never  been  seen 
since:  of  a  harmony  which  yielded  him  a  satisfaction  to  which  we 
can  not  even  give  a  name  from  our  inability  to  feel  it,  however 
strenuously  we  may  endeavor  to  carry  our  minds  back  into  that 
cradle  of  humanity.  It  is  easy  to  see  how  this  exact  correspond- 
ence between  the  universe  and  Man  must  attach  us  to  fetichism, 
which,  in  return,  specially  protracts  the  appropriate  moral  state. 
In  more  advanced  periods,  evidence  of  this  appears  when  organiza- 
tions or  situations  shew  us  any  overwhelming  action  of  the  affective 
part  of  Man's  nature.  Men  who  may  be  said  to  think  naturally 
with  the  hinder  part  of  the  head,  or  who  find  themselves  so  dis- 
posed for  the  moment,  are  not  preserved  even  by  high  intellectual 
culture  from  the  danger  of  being  plunged  by  some  passion  of  hopo 
or  fear,  into  the  radical  fetichism, — personifying,  and  then  deifying, 
even  the  most  inert  objects  that  can  interest  their  roused  sensibili- 
ties. From  such  tendencies  in  our  own  day,  we  may  form  some 
idea  of  the  primitive  force  of  such  a  moral  condition,  which,  being 
at  once  complete  and  normal,  was  also  permanent  and  universal. 

The  metaphorical  constitution  of  human  language  is, 
^age*  in  my  eyes,  a  remarkable  and  eternal  testimony  to  the 
primitive  condition  of  Man.  There  can  be  no  doubt  that  the  main 
body  of  human  language  has  descended  from  that  remotest  period, 
which  must  probably  have  endured  much  longer  than  any  other, 
from  the  special  slowness  of  such  progress  as  it  could  admit  of. 
The  common  opinion  which  attributes  the  use  of  figurative  expres- 
sions to  a  dearth  of  direct  signs  is  too  rational  to  be  admissible 
with  regard  to  any  but  a  very  advanced  period.  Up  to  that  time, 
and  during  the  ages  which  must  have  mainly  influenced  the  forma- 
tion or  rather  the  development,  of  language,  the  excessive  abun- 
dance of  figures  belonged  naturally  to  the  prevalent  philosophy, 
which,  likening  all  phenomena  to  human  acts,  must  introduce  as 
faithful  description  expressions  which  must  seem  metaphorical  when 
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that  state  had  passed  away  in  which  they  were  literal.  It  is  an  old 
observation  that  the  tendency  diminishes  as  the  human  mind  expar.  ds  ; 
and  we  may  remark  that  the  nature  of  metaphors  is  gradually 
transformed  with  the  lapse  of  time  : — in  the  early  ages  men  trans- 
ferred to  the  external  world  the  expressions  proper  to  human  acts  ; 
whereas  now  we  apply  to  the  phenomena  of  life  terms  originally 
appropriated  to  inert  nature,  thus  showing  that  the  scientific  spirit, 
which  looks  from  without  inward,  is  more  and  more  influencing  hu- 
man language. 

Looking  now  to  the  influence  of  the  primitive  theo- 
logical philosophy  on  human  progression,  we  observe 
that  fetichism  is  the  most  intense  form  of  theology — at  least,  as 
regards  the  individual  ;  that  is,  the  fetich  form  of  that  order  of 
ideas  is  the  one  which  most  powerfully  influences  the  mental  sys- 
tem. If  we  are  surprised  at  the  number  of  pagan  gods  that  we  are 
continually  meeting  with  in  ancient  books,  there  is  no  saying  how 
we  might  be  impressed  if  we  could  for  a  moment  see  the  multitude 
of  deities  that  the  pure  fetich- worshipper  must  live  in  the  midst  of. 
And  again,  the  primitive  man  could  see  and  know  nothing  but 
through  his  theological  conceptions,  except  some  very  few  prac- 
tical notions  of  natural  phenomena,  furnished  by  experience,  and 
little  superior  to  the  knowledge  obtained  by  the  higher  animals 
by  the  same  means.  In  no  other  religious  period  could  theologi- 
cal ideas  be  so  completely  adherent  to  the  sensations,  which  were 
incessantly  presenting  those  ideas  ;  so  that  it  was  almost  im- 
possible for  the  reason  to  abstract  them  in  any  degree,  or  for  a 
single  moment.  It  does  not  follow  that  the  social  influence  of  this 
form  of  theology  was  at  all  in  proportion  to  its  effect  on  individuals. 
On  the  contrary,  the  political  influence  of  the  theological  philoso- 
phy will  be  seen,  as  we  proceed,  to  strengthen  as  it  becomes  more 
abstract  in  the  human  mind. 

It  is  not  difficult  to  perceive  why  fetichism  was  a  feeble  instru- 
ment of  civilization,  notwithstanding  its  wide  intellectual  dominion  ; 
and  this  will  disclose  to  us  what  its  social  influence  really  was. 

In  the  first  place,  sacerdotal  authority  is  indispensable 
to  render  available  the  civilizing  quality  of  theological 
philosophy.  All  doctrine  must  have  special  organs,  to  direct  its  so- 
cial application  ;  and  the  necessity  is  strongest  in  the  case  of  religious 
doctrine,  on  account  of  its  indefinite  character,  which  compels  a  per- 
manent exercise  of  active  discipline,  to  keep  the  vagueness  and  in- 
definiteness  within  bounds.  The  experience  of  the  last  three  centu- 
ries shows  us  how,  when  sacerdotal  authority  is  broken  up,  religious 
ideas  become  a  source  of  discord  instead  of  union  :  and  this  may  give 
us  some  notion  of  the  small  social  influence  of  a  theology  which  an- 
ticipated all  priesthoods,  though  it  might  be  the  first  concern  of 
every  member  of  that  infant  society.  Why  fetichism  admitted  of  no 
priesthood,  properly  so  called,  is  obvious.  Its  gods  were  individ- 
ual ;  and  each  resided  fixedly  in  a  particular  object  ;  whereas,  the 
gods  of  polytheism  are  more  general  by  their  nature,  and  have  a 
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more  extended  dominion  and  residence.  The  fetich  gods  had  little 
power  to  unite  men,  or  to  govern  them.  Though  there  were  cer- 
tainly fetiches  of  the  tribe,  and  even  of  the  nation,  the  greater  num- 
ber were  domestic,  or  even  personal  :  and  such  deities  could  afford 
little  assistance  to  the  development  of  common  ideas.  And  again, 
the  residence  of  each  deity  in  a  material  object  left  nothing  for  a 
priesthood  to  do,  and  therefore  gave  no  occasion  for  the  rise  of  a 
distinct  speculative  class.  The  worship,  incessant  and  pervading 
as  it  was,  when  every  act  of  a  man's  lite  had  its  religions  aspect, 
was  <>f  a  kind  that  required  every  man  to  be  his  own  priest,  free 
from  intervention  between  himself  and  gods  thai  were  constantly 

accessible.      It  was  th.-  subsequent  polytheistic   belief  in   gods   that 

were  invisible,  more  or  Less  general,  and  distinct  from  tin;  substan- 
ces which  they  ruled,  that  originated  and  developed  a  real  priest- 
hood, enjoying  high  social   influence,  in  its  character  of  mediator 

between  the  worshipper  and  his  deity.  In  the  most  triumphant 
periods  of  Greek  and  Roman  polytheism,  we  meet  with  evidences 
of  the  contrasted  character  of  the  two  theological  phases,  in  the 
Lares  and  Penates,  the  domestic  gods  which  had  survived  the  fetich 
multitude,  and  which  were  Served,  not  by  any  priest,  but  by  each 
believer:  or.  at  most,  by  the  head  of  the  family,  as  their  spontane- 
ous priest. 

The  beginning  of  a  priesthood  may.  however,  be  discerned  in  the 
professions  of  Boothsayers,  conjurers,  etc.,  which  exisl  among  the 
fetich  tribes  of  Africa:  but  a  close  inquiry  into  their  state,  as  into 
that  of  the  fir-t  BOCietieS  of  men,  will  show  that,  in  such  cases, 
fetichism  has  reached  its  highest  elevation,  and  become  star-wor- 
ship. This  astrolatry  is  the  introduction  to  polytheism  ; 
and  it  has  qualities  which  instigate  the  development  of 
a  genuine  priesthood.  There  is  a  character  of  generality  about  the 
stars  which  lits  them  to  be  common  fetiches:  and  sociological  anal- 
ysis shows  us  that  this  was  in  fact  their  destination  among  popula- 
tions of  any  extent.  And  again,  when  their  inaccessible  position 
was  understood  (which  was  not  so  soon  as  is  commonly  thought) 
the  need  of  special  intermediaries  began  to  be  felt.  These  two  cir- 
cumstances, the  superior  generality  and  the  inaccessible  position  of 
the  stars,  are  the  reasons  why  the  adoration  of  them,  without 
changing  the  character  of  the  universal  fetichism,  determined  the 
formation  of  an  organized  worship  and  a  distinct  priesthood  :  and 
thus  the  advent  of  astrolatry  was  not  only  a  symptom,  but  a  pow 
erful  means  of  social  progress  in  its  day,  though,  from  its  extreme 
and  mischievous  protraction,  we  are  apt  to  condemn  it  as  univer- 
sally a  principle  of  human  degradation.  It  must  have  been  long, 
however,  before  star-worship  obtained  a  marked  ascendency  over 
other  branches  of  fetichism,  so  as  to  impart  a  character  of  real  as- 
trolatry to  the  whole  religion.  The  human  mind  was  long  engrossed 
with  what  lay  nearest  ;  and  the  stars  held  no  prominent  place  in 
comparison  with  many  terrestrial  objects,  as,  for  instance,  meteoro- 
logical effects,  which  indeed  furnished  the  attributes  of  supernatu- 
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ral  power  through  nearly  the  whole  of  the  theological  period. 
While  magicians  could  control  the  moon  and  stars,  no  one  supposed 
they  could  have  anything  to  do  with  the  government  of  the  thunder. 
A  long  series  of  gradual  modifications  in  human  conceptions  was 
therefore  necessary  to  invert  the  primitive  order,  and  place  the 
stars  at  the  head  of  natural  bodies,  while  still  subordinated  to  the 
earth  and  Man,  according  to  the  spirit  of  theological  philosophy  at 
its  highest  perfection.  But,  it  was  only  when  fetjchism  rose  to  the 
elevation  of  astrolatry  that  it  could  exercise  any  great  social  influ- 
ence, for  the  reasons  thus  given.  And  this  is  the  rational  explana- 
tion of  the  singular  characteristic  of  the  theological  spirit — that  its 
greater  intellectual  extension  is  coincident  with  its  smaller  social 
influence.  Thus,  not  only  does  fetichism  share  the  common  condi- 
tion of  all  philosophies,  that  of  not  extending  to  moral  and  social 
considerations  till  it  has  embraced  all  simpler  speculations,  but 
there  are  special  reasons  for  the  retardation  of  the  time  when  it 
can  acquire  any  political  consistency,  notwithstanding  its  vast  pre- 
paratory intellectual  extension.  The  further  we  proceed  in  our 
review  of  the  social  operation  of  the  theological  spirit,  the  more 
we  shall  perceive  how  great  is  the  mistake  of  supposing  that  reli- 
gious belief  is  the  only  basis  of  human  association,  to  the  exclusion 
of  all  other  orders  of  common  conceptions.  We  have  now  seen 
that  the  political  attribute  did  not  disclose  itself  in  the  period  of  the 
greatest  mental  prevalence  of  the  religious  system  :  and  we  shall 
presently  find  that  polytheism,  and  yet  more  monotheism,  exhibits 
the  necessary  connection  between  the  intellectual  decline  of  the 
theological  spirit  and  the  perfect  realization  of  its  civilizing  faculty: 
and  this  will  confirm  our  conclusion  that  this  social  destination 
could  be  attributed  to  it  only  provisionally,  while  awaiting  the  ad- 
vent of  more  direct  and  more  permanent  principles. — If,  however, 
fetichism  is  not  adapted  to  the  development  of  the  theological  polity, 
its  social  influence  has  nevertheless  been  very  extensive,  as  may  be 
easily  shown. 

In  a  purely  philosophical  view, — that  is,  in  regard  to  R,.lation  to  hu- 
its  function  of  directing  human  speculation, — this  ear-  »"  k,lou 
liest  form  of  religious  belief  manifests  in  the  smallest  possible  de- 
gree the  theological  quality  of  attacking  the  original  torpor  of  the 
human  faculties,  by  furnishing  some  aliment  to  our  conceptions,  and 
some  bond  between  them.  Having  done  this,  fetichism  obstructs 
all  advance  in  genuine  knowledge.  It  is  in  this  form,  above  all 
others,  that  the  religious  spirit  is  most  directly  opposed  to  the  sci- 
entific, with  regard  to  the  simplest  phenomena  ;  and  all  idea  of 
natural  laws  is  out  of  the  question  when  every  object  is  a  divinity 
with  a  will  of  its  own.  At  this  period  of  intellectual  infancy, 
imaginary  facts  wholly  overwhelm  real  ones;  or  rather,  there  is  no 
phenomenon  which  can  be  distinctly  seen  in  its  genuine  aspect.  The 
mind  is  in  a  State  of  Vague pre-OOCUpation with  renard  to  the  external 
world,  which,  universal  and  natural  as  it  is,  is  not  tin'  Less  a  kind 
of  permanent  hallucination,  proceeding  from  such  a  preponderance 
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of  the  affective  over  the  intellectual  life,  that  the  most  absurd  be* 
lift's  impair  all  direct  observation  of  natural  phenomena.     We  are 

too  apt  to  treat  as  imposture  exceptional  sensations  which  we  have 
long  ceased  to  lie  able  to  understand,  but  which  have  always  been 
well  known  to  magicians  and  fortunetellers  in  the  Btage  of  fetichism  ; 
but,  if  wc  try.  we  may  picture  to  ourselves  how  it  is  that,  in  the  ab- 
sence of  all  conception  of  natural  laws,  nothing  can  a ppear  mon- 
strous, and  Man  jfi  pretty  sure  to  see  what  he  is  disposed  to  see,  by 
illusions  which  appear  to  me  strongly  analogous  to  those  which  are 
experienced  by  brutes,  through  their  gross  fetichism.  However 
familiar  we  may  now  lie  with  the  conception  of  the  regularity  of 
natural  events,  and  howerer  this  conception  may  be  now  the  basis 
of  «an-  whole  mental  system,  it  is  certainly  not  an  innate  idea,  as 
each  of  us  can  almost  assign  the  very  date  of  its  formation  in  his 
own  mind.  Setting  ourselves  hack  to  a  time  before  its  existence 
among  men.  we  can  not  wonder  at  the  hallucinations  produced  by 
an  intellectual  activity  BO  at  the  mercy  of  the  pussions,  or  of  natural 
stimulants  affecting  the  human  frame:  and  our  surprise  is  rather 
that  the  radical  integrity  of  the  mind  of  Man  should  have  restrained 
as  far  as  it  did  the  tendency  to  illusion  which  was  encouraged  by 
the  only  theories  then  possible. 

The  influence  of  fetichism  was  less  oppressive  in  regard  to  the 
fine  arts.  It  i-  evident  that  a  philosophy  which  en- 
dowed the  wla.le  universe  with  life  must  favor  the  ex- 
pansion of  imagination,  which  was  then  supreme  among  the  facul- 
ties. Thus,  it  is  certain  that  the  origin  of  all  the  tine  arts,  not  ex- 
cepting  poetry,  is  to  he  referred  to  the  fetich  period.  When  Itreat 
of  the  relation  of  polytheism  to  the  fine  arts,  I  shall  have  occasion  to 
glance  at  that  of  fetichism  also;  and  I  therefore  leave  it  now  ;  ob- 
serving only  that  the  fact  to  be  shown  is  that,  in  social  as  in  indi- 
vidual life,  the  rise  and  expansion  of  human  faculties  begins  with 
the  faculties  of  expression,  so  as  gradually  to  lead  on  the  evolution 
of  the  superior  and  less  marked  faculties,  in  accordance  with  the 
connection  established  among  them  by  our  organization. 

As  to  the  industrial  development  of  the  race,  it  is 
certain  that  Man  began  his  conquests  over  external 
nature  in  the  fetich  period.  We  do  not  give  their  due  to  those 
primitive  times  when  we  forget  that  it  was  then  that  men  learned 
to  associate  with  tamed  animals,  and  to  use  fire,  and  to  employ  me- 
chanical forces,  and  even  to  affect  some  kind  of  commerce  by  the 
nascent  institution  of  a  currency.  In  short,  the  germs  of  almost 
all  the  arts  of  life  are  found  in  that  period.  Moreover,  Man's  ac- 
tivity prepared  the  ground  for  the  whole  subsequent  evolution  of 
the  race  by  the  exercise  of  his  destructive  propensities,  then  in 
their  utmost  strength.  The  chase  not  only  brought  separate  families 
into  association  when  nothing  else  could  have  done  it,  but  it  cleared 
the  scene  of  social  operations  from  the  encumbrance  of  an  incon- 
venient multitude  of  brutes.  So  great  was  the  destruction,  that  it 
is  now  believed  to  have  concurred  with  some  geological  causes  in 
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obliterating  certain  races  of  animals,  and  especially  some  of  the 
largest  :  in  the  same  way  that  the  superfluous  vegetation  is  believed 
to  have  been  got  rid  of  by  the  devastation  attending  a  pastoral  mode 
of  life.  It  is  not  easy  however  to  settle  how  much  of  the  industrial 
advance  of  the  period  is  to  be  attributed  to  its  fetichism.  At  the 
first  glance,  it  might  seem  that  the  direct  consecration  of  external 
objects  must  forbid  Man  to  modify  the  world  around  him  :  and  it  is 
certain  that  too  long  a  protraction  of  fetichism  could  not  but  have 
that  effect,  if  the  human  mind  were  always  or  ever  thoroughly  con- 
sistent, and  if  there  were  no  conflict  between  beliefs  and  instincts, 
in  which  the  first  must  give  way.  But  there  is  to  be  considered, 
besides,  the  theological  quality  which  is  so  favorable  to  the  incite- 
ment of  human  activity  in  the  absence  of  all  knowledge  of  natural 
laws, — the  assurance  given  to  Man  that  he  is  supreme  in  Nature. 
Though  his  supremacy  is  unavailing  without  the  intervention  of 
divine  agents,  the  constant  sense  of  this  supreme  protection  can 
not  but  be  the  best  support  to  human  energy  at  a  period  when  Man 
is  surrounded  by  immense  obstacles,  which  he  would  not  otherwise 
venture  to  attack.  Up  to  a  very  recent  date  in  human  history, 
when  the  knowledge  of  natural  laws  had  become  a  sufficient  ground- 
work for  wise  and  bold  action,  the  imperfect  and  precarious  theo- 
logical stimulus  continued  to  act.  Its  function  was  all  the  more 
appropriate  to  fetichism,  that  it  offered  the  hope  of  almost  unlimited 
empire  by  an  active  use  of  religious  resources.  The  more  we  con- 
template those  primitive  ages,  the  more  clearly  we  shall  see  that 
the  great  move  was  rousing  the  human  mind, from  animal  torpor; 
and  it  would  have  been  extremely  difficult,  physically  and  morally, 
if  the  theological  philosophy,  in  the  form  of  fetichism,  had  not 
opened  the  only  possible  issue.  When  we  examine,  from  the  right 
point  of  view,  the  characteristic  illusions  of  that  age  about  control- 
ling the  courses  of  the  stars,  lulling  or  exciting  storms,  etc.,  we  are 
less  disposed  to  an  unphilosophical  contempt  than  to  mark  in  these 
facts  the  first  symptoms  of  the  awakening  of  human  intelligence  and 
activity. 

As  to  its  social  influence,  fetichism  effected  great  PolitiCB]  illfl(I 
things  for  the  race,  though  less  than  the  subsequent  ,n" 
forms  of  the  theological  spirit.  We  are  apt  to  underrate  these  ser- 
vices, because  the  most  religious  persons  of  our  own  time  are  un- 
able to  do  justice  to  the  effects  of  a  belief  which  is  extinct.  It  is 
only  the  positive  philosophy  which  enables  us  to  estftnate  the  share 
borne  by  the  religious  spirit  in  the  social,  as  well  as  the  intellec- 
tual progression  of  the  human  race.  Now,  it  is  plain  that  moral 
efforts  must,  from  our  organizations,  be  almost  always  in  conflict, 
more  or  less,  with  the  strongest  impulses  of  our  nature  ;  and  what 
but  the  theological  spirit  could  afford  a  ground  for  social  discipline 
at  a  time  when  foresight,  collective  and  individual,  was  far  too  re- 
stricted to  sustain  any  influences  of  rationality  ?  Even  at  more  ad- 
vanced periods,  institutions  which  are  justified  by  reason,  romain 
long  under  theological  tutelage  before  they  can  be  freely  committed 
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to  their  true  sanctions;  as,  for  instance,  when  Banitary  precepts  are 
diffused  and  established  by  religious  prescription.  An  irresistible 
induction  shows  us  the  necessity  of  a  similar  consecration  of  social 

changes    in  which  we    are    at    present  least  disposed  to  look  for  it. 

We  should  not,  for  instance,  suspect  any  religious  influence  to  be 
concerned  in  the  institution  of  property;  yet  there  are  some  aspects 
of  society,  in  which  we  find  it  :  as.  for  instance,  in  the  famous 
Taboo  of  the  Pacific  Islands,  which  1  regard  as  a  valuable  trace  of 
the  participation  of  theology  in  that  first  consolidation  of  territorial 
property  which  takes  place  when  hunting  or  pastoral  tribes  pass 
into  the  agricultural  stage.  It  seems  probable,  too,  that  religious 
influences  contributed  to  establish,  and  yet  more  to  regulate,  the 
permanent  use  of  clothing,  which  is  regarded  as  one  of  the  chief 
marks  of  nascent  civilization,  both  because  it  stimulates  industrial 
aptitudes  ami  because  its  moral  operation  is  good  in  encouraging 

Man  lo  improve  his  own  nature  by  giving  reason  control  over  the 
propensities. 

It  is  a  great  and  injurious  mi-take  to  conceive  of  this  theological 

influence  as  an  artifice  applied  by  the  more  enlightened  men  to  the 
government  of  the  Less.  We  are  strangely  apt  to  ascribe  eminent 
political  ability  to  dissimulation  and  hypocrisy;  but  it  is  happily 
rendered  incontestable,  by  all  expérience  and  all  study,  that  no 
man  of  superior  endowments  has  ever  exercised  any  great  influence 
over  his  fellows  without  being  first,  for  his  own  part,  thoroughly 
convinced.  It  is  not  only  that  there  must  be  a  sufficient  harmony 
of  feeling  and  inclinations  between  himself  ami  them,  luit  his  facul- 
ties would  be  paralyzed  by  the  effort  to  guide  his  thoughts  in  the 
two  opposite  ways. — the  real  ami  the  affected, — either  of  which 

would  separately  be  as  much  as  he  could  manage.  If  theological 
theories  entered  into  the  simplest  speculations  of  men,  in  the  ago 
of  fetichism,  they  must  have  governed  social  and  political  medita- 
tions, the  complexity  of  which  rendered  religious  resources  pecu- 
liarly necessary.  The  legislators  of  that  age  must  have  been  as 
sincere  in  their  theological  conceptions  of  society  as  of  everything 
else  :  and  the  dreadful  practical  extravagances  into  which  they  too 
often  fell  under  that  guidance  are  unquestionable  evidence  of  their 
general  sincerity.  We  must  consider,  too,  that  the  earliest  theologi- 
cal polity  naturally  afforded  suggestions  which  were  coincident 
with  corresponding  social  needs.  The  coincidence  arose  partly 
from  that  general  property  of  all  religious  phases, — the  vagueness 
of  all  faiths,  which  adapts  them  to  be  modified  by  all  political  ex- 
igencies, and  thus  to  appear  to  sanction  a  suggestion  when  they 
merely  respond  to  a  want  ;  and  partly  from  the  fact,  special  in 
each  case,  that  the  beliefs  of  any  society  must  be  mainly  deter- 
mined by  the  existing  modifications  of  that  society  ;  so  that  opin- 
ions must  necessarily  present  certain  attributes  in  special  harmony 
with  corresponding  social  circumstances  ;  and  without  this  they 
could  not  retain  their  influence.  By  the  first  property  an  organiza- 
tion under  a  priesthood  was  rendered  necessary,  to  prevent  opi» 
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ions  so  capable  of  abuse  from  being  committed  to  the  vulgar  ;  and 
by  the  second,  theological  theories  could  not  only  consecrate  all 
valuable  suggestions,  but  could  frequently  produce  some  which  were 
suitable  to  the  contemporary  social  state.  The  first  corresponds  to 
what  is  vague  and  uncontrollable  in  each  religious  system  ;  and  the 
other  to  what  is  definite  and  susceptible  of  regulation  ;  and  the 
two  supply  each  other's  deficiencies.  As  belief  becomes  simplified 
and  organized,  its  social  influence  diminishes  under  the  first  aspect, 
on  account  of  the  restriction  on  speculation  ;  but  it  is  ever  increas- 
ing under  the  second  aspect,  as  we  shall  presently  see,  permitting 
superior  men  to  make  the  utmost  use  of  the  civilizing  virtue  of  this 
primitive  philosophy.  It  is  clear  that  the  first  of  these  modes  of 
social  action  of  any  theology  must  prevail  eminently  in  fetichism  ; 
and  this  agrees  with  our  observation  of  the  absence  or  imperfec- 
tion of  any  religious  organization  ;  but  this  fact  renders  all  analysis 
inextricable,  from  the  difficulty  of  discerning  how  much  of  the 
religious  element  was  incorporated  with  the  intricate  web  of  a  life 
which  our  familiar  conceptions  are  so  little  adapted  to  unravel. 
We  can  only  verify  by  some  decisive  examples  the  necessary  real- 
ity of  our  theory  ;  a  thing  which  is  easily  done.  As  to  the  second 
mode,  though  it  operated  little  during  the  fetich  period,  its  precise 
nature  enables  us  to  obtain  a  better  hold  of  it.  An  example  or 
two  will  show  its  effect  on  the  social  progress  of  the  race. 

All  philosophers  are  agreed  about  the  supreme  im-  ,n,titution  of 
portance  of  the  institution  of  agricultural  life,  without  Agriculture, 
which  no  further  human  progress  would  have  been  possible  ',  but 
all  do  not  see  how  religion  was  concerned  m  the  transition.  War, 
which  is  the  chief  temporal  instrument  of  early  civilization,  has  no 
important  social  influence  till  the  nomade  condition  is  left  behind. 
The  fierce  conflicts  of  hunting,  and  even  of  pastoral  tribes,  are  like 
those  of  carnivorous  animals,  and  only  exercise  activity  and  pre- 
pare for  progress  without  producing  immediate  political  results. 
The  importance  of  subjecting  Man  to  a  fixed  residence  is  thus  ob- 
vious enough,  on  the  one  hand,  and,  on  the  other,  the  difficulty  at- 
tending a  change  so  little  compatible  in  many  ways  with  the  charac- 
ter of  infant  humanity.  There  can  be  no  doubt  that  a  wandering  life 
was  natural  to  primitive  Man,  as  we  see  it  to  be  now  to  individuals 
below  the  reach  of  culture.  This  show  us  how  the  intervention  of 
spiritual  influences  may  have  been  necessary  to  so  great  a  change. 
It  is  usual  to  suppose  that  the  condensation  of  numbers,  as  the  race 
increased,  would  compel  the  tillage  of  the  soil,  as  it  had  before 
compelled  the  keeping  of  flocks.  But  the  explanation,  though  true 
as  far  as  it  goes,  is  insufficient;  for,  as  we  have  seen  before,  want 
does  not  produce  faculty.  No  social  exigency  will  find  its  satisfac- 
tion if  Man  is  not  already  disposed  to  provide  it;  and  all  expe- 
rience shows  that  men  will,  in  the  most  urgent  cases,  rather  pal- 
liate each  Buffering  as  it  arises,  than  resolve  on  a  total  change  of 
condition  which  is  repugnant  to  their  nature.  We  know  by  obser- 
vation what  dreadful  expedients  men   would   adopt   to  reduce  the 
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excess  of  population,  rallier  than  exchange  a  nomade  for  an  agri- 
cultural life,  before  their  intellectual  and  moral  nature  was  duly 
prepared  for  it.     The  progression  of  the  human  being  therefore 
caused  the  change,  though  the  precise  date  of  its  accomplishment 
must  depend  on  external  requirements  ;  and  above  all,  on  the  num- 
bers needing  food.     Now,  as  agricultural  life  was  certainly  insti- 
tuted before  fetichism  passed  away,  it  is  clear  that  there  must  be  in 
fetichism  something  favorable  to  the  change,  though  we  may  not 
know  precisely  what  it  was.     But  I  have  no  doubt  about  the  essen- 
tial principle.     The  worship  of  the  external  world  must  be  espe- 
cially directed  to  the  objects  which  are  nearest  and  commonest  ; 
and  this  must  tend  to  develop  the  originally  feeble  affection  of  men 
for  their  native  soil.     The  moving  lamentations  of  vanquished  war- 
riors for  their  tutelary  gods  were  not  about  Jupiter,  Minerva,  or 
other  abstract  and  general  deities,  whom   they  could  find  every- 
where, but  for  their  domestic  gods  ;  that  is,  pure  fetiches.     These 
were  the  special  divinities  whom  the  captives  wept  to  leave  behind, 
almost  as  bitterly  as  the  tombs  of  their  fathers,  which  were  also 
involved  in  the  universal  fetichism.      Among  nations  which  had 
reached  polytheism  before  becoming  agricultural,  the  religious  in- 
fluence necessary  to  the  change   was  chiefly  due.  no  doubt,  to  the 
remains  of  fetichism,  which  held  a  conspicuous  place  in  polytheism, 
up  to  a  very  advanced  period.     Such  an  influence  then  is  an  essen- 
tial property  of  the  first  theological  phase  ;  and  it  would  not  have 
been  strong  enough  in  the  subsequent  religions  if  the  great  mate- 
rial change  had  not  by  that  time  been  so  well  established  on  other 
grounds  as  to  be  able  to  relinquish  the  original  one  which  was  pas- 
sing away.     The  reaction  of  the  change  upon  theology  is,  at  the 
same  time,  worthy  of  notice.     It  was  then  that  fetichism  assumed 
that  highest  form, — that  of  star-worship, — which  was  the  transition 
stage  to  polytheism.     It  is  plain  that  the  settled  abode  of  agricul- 
tural peoples  must  fix  their  speculative  attention  upon  the  heavenly 
bodies,  while  their  labors  remarkably  disclosed  the  influences  of 
the  sky  :    whereas,  the  only  astronomical  observations  to  be  ex- 
pected of  a  wandering  tribe  are  of  the  polar  star  which  guides 
their  nocturnal  course.     Thus  there  is  a  double  relation  between 
the  development  of  fetichism  and  the  final  establishment  of  agricul- 
tural life. 
Protection  to        Another  instance  of  the  influence  of  fetichism  on 
products.         social  progress  is  its  occasioning  the  systematic  preser- 
vation of  serviceable  animals,  and  also  of  vegetables.     It  has  been 
shown  that  the  first  action  of  Man  on  the  external  world  must  be 
in  the  form  of  devastation  ;    and  his  destructive  propensities  do 
their  work  in  clearing  the  field  for  future  operations.    A  propensity 
lo  marked  among  men  as  rude  as  they  were  vehement  threatened 
the  safety  of  all  races,  before  the  utility  of  any  was  known.     The 
most  valuable  organic  species  were  the  most  exposed  ;  and  they 
must  almost  inevitably  have  perished  if  the  first  intellectual  and 
moral  advance  of  the  human  race  had  not  intervened  to  restrain 
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the  tendency  to  indiscriminate  destruction.  Fetichism  performed 
this  office,  not  only  by  introducing  agricultural  life,  but  directly  ; 
and  if  it  was  done  by  a  method  which  afterward  became  excessively 
debased — the  express  worship  of  animals,  it  may  be  asked  how 
else  the  thing  could  have  been  done.  Whatever  evils  belonged 
afterward  to  fetichism,  it  should  be  remembered  how  admirably  it 
was  adapted  to  preserve  the  most  valuable  animals  and  vegetables, 
and  indeed  all  material  objects  requiring  special  protection.  Poly- 
theism rendered  the  same  service,  by  placing  everything  under  the 
care  of  some  deity  or  other  ;  but  this  was  a  less  direct  method  than 
that  of  fetichism,  and  would  not  have  sufficed  in  the  first  instance. 
No  provision  of  the  kind  is  to  be  found  in  monotheism  ;  but  neither 
is  it  so  necessary  in  the  more  advanced  stage  of  human  progress 
to  which  it  is  adapted  :  yet  the  want  of  regular  discipline  in  this 
order  of  relations  is  found  to  be  a  defect  to  this  day,  and  one  which 
is  only  imperfectly  repaired  by  purely  temporal  measures.  There 
can  be  no  doubt  that  the  moral  effect  of  Man's  care  of  animals  con- 
tributed largely  to  humanize  him.  His  carnivorous  constitution  is 
one  of  the  chief  limitations  of  his  pacific  capabilities,  favorable  as 
is  the  growing  subdivision  of  employments  to  the  milder  inclina- 
tions of  the  majority  of  society  ;  and,  honorable  as  is  the  Utopia 
of  Pythagoras,  imagined  in  an  age  when  the  destructive  tendency 
prevailed  in  the  highest  portion  of  society,  it  is  not  the  less  op- 
posed to  Man's  nature  and  destiny,  which  oblige  him  to  increase  in 
all  directions  his  natural  ascendency  over  the  whole  of  the  animal 
kingdom.  On  this  account,  and  for  the  regulation  of  this  power, 
laws  are  essential,  as  in  every  other  case  of  power  possessed  ;  and 
fetichism  must  be  regarded  as  having  first  indicated,  in  the  only 
way  then  possible,  an  exalted  kind  of  human  institution,  for  the 
regulation  of  the  general  political  relations  of  all, — those  of  Man 
toward  the  external  world,  and  especially  the  animal  part  of  it. 
The  selfishness  of  kind  could  not  prevail  among  these  relations 
without  serious  danger  ;  and  it  must  become  moderate  in  propor- 
tion as  the  organisms  rise  to  an  increasing  resemblance  to  our 
own.  When  the  positive  philosophy  shall  regulate  these  relations, 
it  will  be  by  constituting  a  special  department  of  external  nature, 
in  regard  to  which  a  familiar  knowledge  of  our  interest  in  the 
zoological  scale  will  have  trained  us  in  our  duty  to  all  living  beings. 

Such  were,  as  nearly  as  we  can  estimate,  the  social  influences  of 
fetichism.     We  must  now  observe  how  it  passed  into  polytheism. 

There  can  be  no  doubt  of  the  direct  derivation  of  Tmndtionto 
polytheism  from  fetichism,  at  all  times  and  in  all  places.  PoiytMra 
The  analysis  of  individual  development,  and  the  investigation  of 
the  corresponding  degrees  of  the  social  scale,  alike  disclose  this 
constant  succession.  The  study  of  the  highest  antiquity,  when 
illustrated  by  sound  sociological  theories,  verifies  the  same  fact. 
In  most  théogonies  the  prior  existence  of  fetichism  is  necessary  to 
the  formation  of  the  gods  of  polytheism.  The  Greek  gods  that 
issued  from  the  Ocean  and  the  Earth,  issued  from  the  two  principal 
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fetiches  ;  and  we  have  seen  how,  in  its  maturity,  polytheism  incor- 
porates strong  remains  of  fetichism.  Speculatively  regarded,  this 
transformation  of  the  religious  spirit  is  perhaps  the  most  radical 
that  it  has  ever  undergone,  though  we  are  unable,  through  its  remote- 
ne&8,  to  appreciate  with  any  steadiness  its  extent  and  difficulty. 
From  the  comparative  nearness  and  social  importance  of  the  transi- 
tion to  monotheism,  we  naturally  exaggerate  its  relative  importance; 
but,  in  truth,  the  interval  to  be  passed  was  much  narrower  in  the 
later  case  than  in  the  earlier.  If  we  reflect  that  fetichism  supposed 
matter  to  be,  in  all  forms,  actually  alive,  while  polytheism  declared 
it  to  be  nearly  inert,  and  passively  subject  to  the  arbitrary  will  of 
a  divine  agent,  it  seems  hardly  imaginable  how  such  a  transition  of 
views  could  be  gradually  made  Both  are  equally  remote  from  the 
positive  view, —  that  of  the  operation  of  natural  laws;  but  they  are 
no  less  opposed  to  each  other,  except  in  the  one  point  of  some 
express  will  being  the  cause  of  every  incident:  and  thus  it  is  a 
matter  of  the  highest  philosophical  interest  to  ascertain  the  spon- 
taneous mod.'  of  this  memorable  transition. 

The  intervention  of  the  scientific  spirit  has  only  recently  been 
direct  and  explicit  :  but  not  the  less  has  it  been  concerned  in  all 
the  successive  modifications  of  the  religious  spirit.  If  Man  had 
been  no  more  capable  than  monkeys  and  carnivorous  animals  of 
comparing,  abstracting,  and  generalizing,  he  would  have  remained 
for  ever  in  the  rude  fetichism  which  their  imperfect  organization 
forbids  their  surmounting.  Man,  however,  can  perceive  likeness 
between  phenomena,  and  observe  their  succession:  and  when  these 
characteristic  faculties  had  once  found  aliment  and  guidance  under 
the  first  theological  instigation,  they  gathered  strength  perpetually, 
and  by  their  exercise  reduced,  more  and  more  rapidly,  the  influence 
of  the  religious  philosophy  by  which  they  had  been  cherished.  The 
first  general  result  of  the  rise  of  this  spirit  of  observation  and 
induction  seems  to  me  to  have  been  the  passage  from  fetichism  to 
polytheism,  beginning,  as  all  such  changes  do,  with  the  highest 
order  of  minds,  and  reaching  the  multitude  at  last.  To  under- 
stand this,  we  must  bear  in  mind  that,  as  all  fetich  faith  relates  to 
some  single  and  determinate  object,  the  belief  is  of  an  individual 
and  concrete  nature.  This  quality  suits  well  with  the  particular 
and  unconnected  character  of  the  rudely-material  observations 
proper  to  an  infant  state  of  the  human  mind  :  so  that  the  exact 
accordance  between  the  conception  and  the  investigation  that  is 
found  wherever  our  understandings  are  at  work,  is  evident  in  the 
present  case.  The  expansion  of  the  spirit  of  observation  caused 
by  the  first  theory,  imperfect  as  it  was,  must  destroy  the  balance 
which,  at  length,  can  not  be  maintained  at  all  but  by  some  modifi- 
cation of  the  original  philosophy.  Thus  the  great  revolution  which 
carried  men  on  from  fetichism  to  polytheism  is  due  to  the  same  men- 
tal causes,  though  they  may  not  be  so  conspicuous,  that  now  produce 
all  scientific  revolutions, — which  always  arise  out  of  a  discordance 
between  facts  and  principles.     Thus  did  the  growing  generalization 
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of  human  observations  necessitate  the. same  process  in  regard  tc 
the  corresponding  theological  conceptions,  and  occasion  the  trans- 
formation of  fetichism  into  simple  polytheism  ;  for  the  difference 
between  the  divinities  of  the  two  systems  is  the  essential  one  that 
the  gods,  properly  so  called,  have,  from  their  indeterminate  resi- 
dence, a  more  general  and  abstract  character.  Each  undertakes  a 
special  order  of  phenomena,  but  in  a  great  number  of  bodies  at  the 
same  time;  so  that  each  rules  a  department  of  some  extent; 
whereas  the  fetich  is  inseparable  from  the  one  object  in  which  it 
resides.  When  certain  phenomena  appeared  alike  in  various  sub- 
stances, the  corresponding  fetiches  must  have  formed  a  group,  and 
at  length  coalesced  into  one  principal  one,  which  thus  became  a 
god  ;  that  is,  an  ideal  and  usually  invisible  agent,  whose  residence 
is  no  longer  rigorously  fixed.  Thus,  when  the  oaks  of  a  forest,  in 
their  likeness  to  each  other,  suggested  certain  general  phenomena, 
the  abstract  being  in  whom  so  many  fetiches  coalesced  was  no 
fetich,  but  the  god  of  the  forest.  Thus,  the  intellectual  transition 
from  fetichism  to  polytheism  is  neither  more  nor  less  than  the 
ascendency  of  specific  over  individual  ideas,  in  the  second  stage  of 
human  childhood,  social  as  well  as  personal.  As  every  essential 
disposition  is,  on  our  principles,  inherent  in  humanity  from  the 
beginning,  this  process  must  have  already  taken  place,  in  certain 
cases  ;  and  the  transition  was  thus,  no  doubt,  much  facilitated  ;  as 
it  was  only  necessary  to  extend  and  imitate  what  had  already  been 
done.  Polytheism  itself  may  have  been  primitive  in  certain  cases, 
where  the  individual  had  a  strong  natural  tendency  to  abstraction, 
while  his  contemporaries,  being  more  impressible  than  reasonable, 
were  more  struck  by  differences  than  resemblances.  As  this 
exceptionalcondition  does  not  indicate  any  general  superiority,  and 
the  cases  must  have  been  few  and  restricted,  my  theory  is  not 
affected  by  them.  They  are  interesting  to  us  only  as  showing  how 
the  human  mind  was  subjected  to  its  first  great  philosophical  tran- 
sition, and  carried  through  it.  Tims  it  is  that  the  purely  theologi- 
cal nature  of  the  primitive  philosophy  was  preserved,  in  the  con- 
ception that  phenomena  were  governed  by  Will  and  not  by  laws  ; 
while,  again,  it  was  profoundly  modified  by  the  view  of  matter 
being  no  longer  alive  but  inert,  and  obtaining  all  its  activity  from 
an  imaginary  external  being.  The  intellectual  and  social  conse- 
quences of  the  change  will  appear  hereafter.  The  remark  that 
occurs  in  this  place  is  that  the  decline  of  the  mental  influence  of 
the  religious  spirit,  while  its  political  influence  is  rising,  may  be 
distinctly  perceived  at  this  stage.  When  each  individual  thing  lost 
its  character  of  essential  life  and  divineness,  it  became  accessible 
to  the  scientific  spirit,  which  might  be  humble  enough  in  its  opera- 
tion, but  was  no  longer  excluded  by  theological  intervention.  The 
change  is  evidenced  by  the  corresponding  steady  diminution  of  the 
number  of  divinities,  while  their  nature  was  becoming  more  abstract 
and  their  dominion  more  extended.  Each  god  took  the  place  of  a 
troop  of  fetiches,  which  were  thenceforth  permitted,  or  reduced,  to 
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serve  as  his  escort.     We  shall  hereafter  recognise  the  same  pro 
cess,  in  the  succession  of  monotheism  to  polytheism. 

The  particular  issue  by  which  the  transition  was  effected  is  easily 
found,  when  we  consider  that  it  must  be  through  the  phenomenon 
which  appears  the  most  general  and  abstract,  and  the  most  univer- 
sal in  its  influence.  The  stars  answer  to  (his  description,  when 
once  their  isolated  and  inaccessible  position  had  fixed  men's  atten- 
tion, in  preference  to  the  nearer  objecta  which  had  at  first  engrossed 
it.  The  difference  in  conception  between  a  fetich  and  a  god  must 
be  smaller  in  the  case  of  a  star  than  of  any  other  body  ;  and  it  was 
this  which  made  astrolatry,  as  I  observed  before,  the  natural  inter- 
mediary state  between  the  two  iirst  theological  phases.  Each  si- 
dereal fetich,  powerful  and  remote,  was  scarcely  distinguishable 
from  a  god  ;  and  especially  in  an  age  when  men  did  not  trouble 
themselves  with  nice  distinctions.  The  only  thing  necessary  to  get 
rid  of  the  individual  and  concrete  character  altogether,  was  to  lib- 
erate the  divinity  from  his  imprisonment  in  one  place  and  function, 
and  to  connect  him  by  some  real  or  apparent  analogy  with  more 
general  functions  :  thus  making  him  a  god,  with  a  star  for  his  pre- 
ferred abode.  Tins  last  transformation  was  so  little  necessary  that, 
throughout  nearly  the  whole  polytheistic  period,  it  was  only  the 
planets  that,  on  account  of  their  special  variations,  were  subjected 
to  it.  The  fixed  stars  remained  true  fetiches  till  they  were  inclu- 
ded with  everything  in  the  universal  monotheism. 
The  Meta, h  si  ^ll  0V^Gr  to  complete  our  estimate  of  this  part  of  the 
ea]  spint  tn.ee-  liunuiti  evolution,  in  which  all  the  principles  of  subse- 
quent progress  must  be  implicated,  I  must  point  out 
the  manifestations  of  the  metaphysical  spirit  which  here  present 
themselves.  If  the  theological  philosophy  is  modified  by  the  scien- 
tific spirit,  this  is  done  only  through  the  metaphysical  spirit,  which 
rises  with  the  decline  of  the  theological,  till  the  positive  prevails 
over  them  both.  The  more  recent  dominion  of  the  metaphysical 
spirit  may  be  the  most  engrossing  to  us  ;  but  perhaps  its  operation 
when  it  was  a  mere  gradation  of  the  theological  philosophy  might 
appear  to  be  of  higher  importance,  if  we  could  estimate  the  change 
wrought  by  it,  and  were  in  possession  of  any  precise  evidence. 
When  bodies  ceased  to  be  divinely  alive  by  their  own  nature,  they 
must  have  some  abstract  property  which  rendered  them  fit  to  re- 
ceive the  action  of  the  supernatural  agent — an  action  which  could 
not  be  immediate  when  the  agent  had  a  wider  influence  and  an 
unfixed  abode.  Again,  when  a  group  of  fetiches  yield  up  their 
common  attributes  to  a  single  god,  and  that  god  is  regarded  as  liv- 
ing, in  spite  of  his  abstract  origin,  the  conception  is  metaphysical 
in  its  whole  character — recognising,  as  it  does,  personified  abstrac- 
tions. For  the  universal  characteristic  of  the  metaphysical  state, 
as  a  transitional  condition  of  the  understanding,  is  a  radical  con- 
fusion between  the  abstract  and  the  concrete  point  of  view,  alter- 
nately assumed  to  modify  theological  conceptions  ;  now  to  render 
abstract  what  was  before  concrete,  when  each  generalization  is 
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accomplished,  and  now  to  prepare  for  a  new  concentration  the 
conception  of  more  general  existences,  which  was  hitherto  only 
abstract.  Such  is  the  operation  of  the  metaphysical  spirit  on  the 
theological  philosophy,  whose  fictions  had  offered  the  only  intelli' 
gible  ground  to  human  understanding,  while  all  that  it  could  do  was 
to  transfer  to  everything  out  of  itself  its  own  sense  of  active  exist- 
ence. Distinct  from  every  substance,  though  inseparable  from  it, 
the  metaphysical  entity  is  more  subtile  and  less  definite  than  the 
corresponding  supernatural  action  from  which  it  emanates  ;  and 
hence  its  aptitude  to  effect  transitions  which  are  invariably  a  de- 
cline, in  an  intellectual  sense,  of  the  theological  philosophy.  The 
action  is  always  critical,  as  it  preserves  theology  while  undermining 
its  intellectual  basis  ;  and  it  can  appear  organic  only  when  it  is  not 
too  preponderant,  and  in  as  far  as  it  contributes  to  the  gradual 
modification  of  the  theological  philosophy,  to  which,  especially  in  a 
social  view,  must  be  referred  whatever  may  appear  to  be  organic  in 
the  metaphysical  philosophy.  These  explanations  must  at  first 
appear  obscure  ;  but  the  applications  we  shall  have  to  make  of 
them  will  render  them  unquestionable  as  we  proceed.  Meantime, 
it  was  impossible  to  defer  them,  and  to  neglect  the  true  origin  of 
the  metaphysical  influence,  concerned  as  it  is  in  the  great  transition 
from  fetichism  to  polytheism.  Besides  the  immediate  scientific 
necessity,  it  is  certainly  desirable  to  trace  from  the  cradle  of  human- 
ity upward,  that  spontaneous  and  constant  rivalry,  first  intellec- 
tual and  then  political,  between  the  theological  -  and  the  metaphysi- 
cal spirit,  which,  protracted  to  the  present  moment,  and  necessary 
till  the  preparatory  revolution  is  accomplished,  is  the  main  cause 
of  our  disturbed  and  conflicting  condition. 

For  the  length  and  complexity  of  these  discussions,  their  impor- 
tance must  be  my  excuse.  Any  irrationality  at  our  starting-point 
would  have  vitiated  the  whole  of  my  historical  investigation,  while 
the  first  stage  of  human  development  is  little  known  and  confusedly 
apprehended.  The  second  period  will  be  comparatively  easy  to 
present,  as  it  has  been  better  explored,  and  is  less  remote  in  char- 
acter from  our  own  experience.  We  learn  already,  however,  the 
efficacy  of  the  positive  philosophy  in  transferring  us  to  the  succes- 
sive points  of  view  from  which  the  phases  of  human  development 
may  be  understood,  without  losing  any  of  the  homogeneousness  and 
independence  of  its  own  rational  decisions.  The  value  of  this 
property,  which  is  owing  to  the  relative  spirit  of  the  new  philoso- 
phy, will  appear  more  and  more  as  we  proceed,  and  will  enable  us 
to  comprehend  the  whole  of  human  history  without  supposing  Man 
to  have  ever  been  in  his  organization  intellectually  or  morally  dif- 
ferent from  what  he  is  now.  If  I  have  inspired  any  kind  of  intellec- 
tual sympathy  in  favor  of  fetichism,  which  is  the  lowest  aspect  of  the 
theological  philosophy,  it  will  be  easy  to  show  henceforth  that  the 
spirit  of  each  period  has  been  not  only  the  most  suitable  to  the  corre- 
sponding situation,  but  accordant  with  the  special  accomplishment  of 
a  determinate  process,  essential  to  the  development  of  human  nature. 

36 
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CHAPTER  VIII. 

SECOND  PHASE:  POLYTHEISM.— DEVELOPMENT  OF  THE  THEOLOGICAL 
AND  MILITARY  SYSTEM. 

Monotheism  occupies  so  large  a  space  in  the  view  of  modern 
minds,  that  it  is  scarcely  possible  to  form  a  just  estimate  of  the 
preceding  phases  of  the  theological  philosophy  ;  but  thinkers  who 
can  attain  to  anything  like  impartiality  in  their  review  of  religious 
periods  may  satisfy  themselves  by  analysis,  and  in  spite  of  appear- 
ances, that  polytheism,  regarded  in  its  entire  course,  is  the  princi- 
pal form  of  the  theological  system.  Noble  as  we  shall  find  the  office 
of  monotheism  to  have  been,  we  shall  remain  convinced  that  poly- 
theism was  even  more  completely  and  specially  adapted  to  satisfy 
the  social  needs  of  the  corresponding  period.  Moreover,  we  shall 
feel  that,  while  every  state  of  the  theological  philosophy  is  provis- 
ional, polytheism  has  been  the  most  durable  of  any;  while  mono- 
theism, being  the  nearest  to  the  entire  cessation  of  the  theological 
r  Liimc,  was  best  fitted  to  guide  civilized  humanity  through  its 
transitions  from  the  ancient  to  the  modern  philosophy. 

Our  method  must  be  to  take  an  abstract  view  of  each  of  the 
essential  properties  of  polytheism  ;  and  then  to  examine  the  vari- 
ous forms  of  the  corresponding  regime.  In  doing  this,  I  shall 
Tw  .«pnpo  of  regard  Polytheism  in  the  broad  popular  sense,  as  it 
Polytheism.  was  understood  by  the  multitude  and  expressed  by 
Homer,  and  not  under  any  allegorical  aspect  that  erudite  and  imagi- 
native minds  may  find  in  it.  It  is  only  under  a  monotheistic  view 
that  the  ancient  gods  can  be  symbolically  regarded.  In  the  infant 
state  of  human  reason,  a  great  number  of  gods  was  required  for  a 
great  variety  of  objects,  their  special  attributes  being  correspondent 
to  the  infinite  diversity  of  phenomena  ;  and  they  were  perfectly  dis- 
tinct' and  independent  of  each  other.  This  view,  prescribed  by 
analysis,  is  confirmed  by  all  contemporary  records,  in  which  I  sup- 
pose our  scholars  will  hardly  look  for  the  hazy  symbolism  which 
they  themselves  propose. 

its  operation  on  We  nave  seen  tnat>  intellectually  speaking,  fetichism 
toe  human  Mind.  was  more  closely  incorporated  with  human  thought 
than  any  other  religion  ;  so  that  the  conversion  into  polytheism 
was  in  fact  a  decline.  But  the  effect  of  polytheism  upon  human 
imagination,  and  its  social  efficacy,  rendered  the  second  period  that 
of  the  utmost  development  of  the  religious  spirit,  though  its  ele- 
mentary force  was  already  impaired.  The  religious  spirit  has  in- 
deed never  since  found  so  vast  a  field,  and  so  free  a  scope,  as  under 
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the  régime  of  a  direct  and  artless  theology,  scarcely  modified,  as 
yet,  by  metaphysics,  and  in  no  way  restrained  by  positive  concep- 
tions, which  are  traceable  at  that  period  only  in  some  unconnected 
and  empirical  observations  on  the  simplest  cases  of  natural  phe- 
nomena.   As  all  incidents  were  attributed  to  the  arbitrary  will  of  a 
multitude  of  supernatural  beings,  theological  ideas  must  have  gov- 
erned minds  in  a  more  varied,  determinate,  and  uncontested  way 
than  under  any  subsequent   system.      If  we   compare   the   daily 
course  of  active  life  as  it  must  have  been  with  the  sincere  polythe- 
ist,  with  what  it  is  now  to  the  devoutest  of  monotheists,  we  can  not 
but  admit,  in  opposition  to  popular  prejudice,  that  the  religious 
spirit  must  have  nourished  most  in  the  first  case — the  understand- 
ing of  the  polytheist  being  beset,  on  all  occasions  and  under  the 
most    varied    forms,    by  a  multitude  of  express  theological  expla- 
nations ;  so  that  his  commonest  operations  were  spontaneous  acts 
of  special  worship,  perpetually  kept  alive  by  a  constant  renewal  of 
form  and  object.     The  imaginary  world  then  filled  a  much  larger 
space  in  men's  minds  than  under  the  monotheistic  system,  as  we 
may  know  by  the  constant  complaints  of  Christian  teachers  about 
the  difficulty  of  keeping  the  disciples  of  their  faith  up  to  the  true 
religious  point  of  view:  a  difficulty  which  could  scarcely  have  ex- 
isted under  the  more  familiar  and  less  abstract  influence  of  a  poly- 
theistic faith.     Judged  by  the  proper  criterion  of  all  philosophy,  its 
degree  of  contrast  with  the  doctrine  of  the  invariableness  of  natural 
laws,  polytheism  is  much  more  imperfect  than. monotheism,  as  we 
shall  see  when  we  have  to  consider  the  diminution  of  miracles  and 
oracles  wherever  even  the  Mohammedan  form  of  monotheism  has 
prevailed.     Visions  and  apparitions,  for  instance,  are  exceptional 
things  in  modern  theology,  reserved  for  a  few  privileged  persons 
here  and  there,  and  for  important  purposes  ;  whereas  every  pagan 
of  any  mark  had  personal  intercourse  with  various  deities,  on  the 
most  trifling  subjects,  some  of  his  divinities  being  probably  his  rela- 
tions, more  or  less  remote. — The  only  specious  objection  to  this 
estimate,  as  far  as  I  know,  is  that  monotheism  is  superior  to  poly- 
theism in  inspiring  devotion.     But  this  objection  (besides  that  it 
leaves  other  arguments  unaffected)  rests  upon  a  confusion  between 
the  intellectual  and  the  social  power  of  religious  beliefs  ;  and  then 
upon  a  vicious  estimate  of  the  latter,  from  bringing  the  ancient  and 
modern  habits  of  thought  too  near  together.     Because  polytheism 
pervaded  all  human  action,  it  is  difficult  to  determine  its  share  in 
each  social  act  :  whereas  under  monotheism  its  co-operation  may  be 
much  less,  while  it  is  more  marked,  under  the  clearer  separation  of 
the  active  from  the  speculative  life.     It  would  also  be  absurd  to 
look  to  polytheism  for  the  particular  kind  of  proselytism,  and  there- 
fore of  fanaticism,  which  is  proper  to  monotheism,  whose  spirit  of 
exclusiveness  inspires  a  repugnance  toward  all  other  faiths,  which 
could  not  be  felt  in  the  same  degree  by  men  who,  admitting  a  mul- 
titude of  gods,  could  not  much  object  to  recognise  a   few  more, 
whenever  their  admission  became  possible.     The  only  way  of  esti- 
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mating  the  moral  and  social  efficacy  of  polytheism  is  by  comparing 
it  with  its  assigned  function,  in  promoting  human  progress — that 
function  being  very  unlike  the  one  appointed  to  monotheism.  In 
this  view  we  shall  iind  that  the  political  influence  of  the  one  waa 
certainly  not  less  extensive  or  indispensable  than  that  of  the  other: 
so  that  this  consideration  leaves  untouched  the  various  concurring 
proofs  of  polytheism  being  the  greatest  possible  development  of  the 
religious  spirit,  which  began  to  decline,  directly  and  rapidly,  on 
assuming  the  form  of  monotheism. 

In  our  examinât  ion  of  polytheism,  I  shall  take  first  the  scientific 
point  of  view  ;  then  the  poetic  or  artistic  ;  and  finally  the  industrial. 
Pdythetatia  M.j.  It  is  easily  seen  how  unfavorable  to  science  must  be 
that  theological  philosophy  which  represses  all  scientific 
expansion  under  the  weight  of  detailed  religious  explanations  of  all 
phenomena  :  thereby  affixing  the  stigma  of  impiety  to  every  idea  of 
invariable  physical  laws.  The  superiority  of  monotheism  in  this 
view  will  be  apparent  hereafter;  but,  however  great  that  superior- 
ity may  be,  it  is  not  the  less  true  that  scientific  education  began 
under  polytheism,  and  can  not  therefore  be  incompatible  with  it, 
nor  without  some  encouragement  from  it. 

The  first  consideration  is  of  the  importance  of  the  step  taken  by 
human  reason   in  rising  from  fetichism  into  polytheism, — the  first 
effort  of  speculative  activity,  and  the  greatest.     In  this  the  distinct 
intellectual  life  of  our  race  began  :  and  this  was  the  indispensable 
preparation,  without  which  the  conception  of  invariable  natural 
laws  could  never  have  been  formed.     When  all  bodies  were  no 
\/ longer  supposed  to  be  divine  in  their  nature,  the  secondary  details 
-^Xpf  phenomena  were  set  free  for  observation,  without  theological  in- 
termixture ;  and  the  religious  conception  related  to  beings  distinct 
from  the  body,  and  residing  elsewhere.     The  general  conception 
of  destiny  or  fate,  introduced  by  polytheism,  was  also  a  substantial 
primitive  ground  for  the  principle  of  the  invariableness  of  natural 
laws.     While  phenomena  must  then  have  appeared  more  irregular 
than  we  can  conceive,  polytheism  exceeded  its  aim  by  presenting 
such  a  crowd  of  heterogeneous  and  unruly  divinities  as  could  not  be 
reconciled  with  so  much  of  regularity  in  the  external  world  as 
must  be  admitted  ;  and  hence  the  creation  of  a  particular  god  of 
immutability,  whose  supremacy  must  be  acknowledged  by  all  the  rest, 
amidst  their  proper  independence.     Thus  was  the  notion  of  fate  the 
necessary  corrective  of  polytheism,  from  which  it  is  naturally  insep- 
arable ;  to  say  nothing  of  the  aid  it  afforded  in  the  final  transition 
to  monotheism.     Thus  polytheism  disclosed  an  access  to  the  ulterior 
principle  of  the  invariableness  of  natural  laws  by  subordinating  the 
innumerable  wills  of  its  deities  to  some  steady  rules,  however  ob- 
scure those  rules  might  be  :  and  it  sanctioned  this  nascent  regularity, 
in  certain  respects,  in  relation  to  the  moral  world,  which  was,  in 
that  instance  as  in  every  other  within  the  range  of  theology,  the 
starting-point  of  all  explanations  of  the  physical  world  :  for  we  al- 
ways find  each  divinity  preserving  his  own  characteristics,  in  the 
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midst  of  the  wildest  caprices,  and  throughout  the  freest  excursions 
of  ancient  poetry,  which  indeed  could  not  otherwise  inspire  any 
sustained  interest.  Again,  polytheism  engaged  the  awakened  sci- 
entific spirit  in  philosophical  meditation,  by  establishing  a  primitive 
connection  among  human  ideas,  which  was  not  the  less  infinitely 
valuable  for  being  chimerical  in  its  nature.  Human  conceptions 
then  exhibited  that  great  character  of  unity  of  method  and  homo- 
geneousness  of  doctrine  which  is  the  natural  condition  of  our  reason, 
and  which  has  never  been  paralleled  since,  nor  can  be  till  the  posi- 
tive philosophy  shall  exercise  that  full  and  uniform  supremacy 
which  the  theological  philosophy  exercised,  in  an  inferior  manner,  in 
its  best  days.  Under  monotheism,  this  particular  quality  could  not 
flourish,  because  some  human  conceptions  had  passed  out  of  the 
theological  philosophy,  so  as  to  change  its  primitive  character  very 
sensibly  :  and  thus  it  is  obvious  that  the  spirit  of  the  whole,  or  of 
uniformity,  now  so  rare,  might  abound  at  a  time  when  not  only 
were  conceptions  so  few  that  a  single  mind  could  easily  embrace 
them  all,  but  all  were  subordinated  to  a  theological  philosophy  which 
admitted  of  the  mutual  comparison  of  them  all.  Mistaken  as  most 
of  the  conclusions  necessarily  were,  the  state  of  mind  m  which  they 
were  formed  was  more  natural  than  the  philosophical  anarchy  which 
marks  the  modern  transition  state  ;  and  it  is  no  wonder  that  eminent 
thinkers,  especially  if  they  belong  to  the  Catholic  school,  should 
expressly  deplore,  at  this  day,  as  a  radical  degradation  of  our  reason, 
the  irrevocable  decline  of  that  ancient  philosophy  which,  taking  its 
stand  at  the  source  of  all  things,  left  nothing  unconnected  and  unex- 
plained, by  the  uniform  application  of  its  theological  conceptions. 
It  is  certainly  impossible  not  to  admire  the  fitness  of  the  theological 
philosophy  to  occasion  first,  and  then  encourage,  the  first  expansion 
of  our  reason,  by  administering  material  and  guidance  to  its  activ- 
ity, till  the  progress  of  knowledge  allowed  a  higher  system  to 
supersede  its  provisional  protection.  And  if  Ave  consider  the  de- 
termination of  the  future  to  be  the  end  of  all  philosophical  specula- 
tion, we  shall  see  how  theological  divination  opened  the  way  for 
scientific  prevision,  notwithstanding  the  antagonism  in  which  they 
must  finally  stand,  and  by  which  the  superiority  of  the  positive 
philosophy  is  established,  on  condition  of  that  complete  generaliza- 
tion which  remains  at  present  unaccomplished. 

In  a  more  special  and  direct  way  we  can  see  how  the  polytheistic 
system  aided,  in  the  midst  of  its  fictions  and  inspirations,  the  devel- 
opment of  a  certain  capacity  of  observation  and  induction,  so  far, 
at  least,  as  affording  it  a  vast  field  and  an  attractive  aim,  by  con- 
necting all  phenomena  with  the  destiny  of  Man,  as  the  chief  object 
of  divine  government.  The  superstitions  which  now  appear  the 
most  absurd, — such  as  divination  by  the  flight  of  birds,  the  entrails 
of  victims,  etc., — had  a  really  progressive  philosophical  character, 
as  keeping  alive  the  stimulus  to  steady  observation  of  phenomena, 
which  could  not  otherwise;  have  offered  any  permanent  interest. 
However  fanciful  the  objects  of  all  kinds  of  observation,  they  were 
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thereby  collected  for  a  better  use  at  a  future  time,  and  would  not 
have  been  collected  at  all  in  any  other  way.  As  Kepler  observed, 
astrological  chimeras  long  sustained  the  taste  for  astronomical  ob- 
servations, after  having  created  it  :  and  anatomy  may  have  gained 
as  much  by  the  pretensions  of  soothsayers  to  ascertain  the  future 
by  the  study  of  the  liver,  the  heart,  the  lungs,  etc.,  of  sacrificial 
animals.  There  are  phenomena  even  now  which,  by  their  want  of 
subjection  to  any  scientific  theory,  makes  us  almost  sorry  that  this 
primitive  institution  of  observations,  with  all  its  dangers,  should 
have  been  destroyed  before  it  could  be  properly  replaced,  or  the 
mere  preservation  of  its  results  be  guarantied.  Such,  for  instance, 
are,  in  concrete  physics,  the  greater  number  of  meteorological  phe- 
nomena, and  particularly  those  of  thunder,  which,  for  the  sake  of 
augury,  were  the  Bubject  of  scrupulous  and  continuous  observation 
in  ancient  times.  An  unprejudiced  mind  may  lament  the  total  loss 
of  the  observations  which  the  Etruscan  augurs,  for  instance,  were 
collecting  through  a  long  course  of  ages,  and  which  our  philosophy 
could  make  use  of  at  this  day.  to  tar  better  purpose  than  our  meteo- 
rological materials  compiled  without  rational  guidance.  The  regis- 
ters of  the  augurs  could  hardly  have  been  worse  kept  than  ours; 
and  a  determinate  end  being  indispensable  to  all  true  observation, 
any  theory  is  better  than  none.  The  same  course  of  remark  may 
extend  to  all  orders  of  tacts,  without  excepting  even  intellectual 
and  moral  phenomena,  which  had  been  delicately  observed  in  all 
their  connections,  with  a  new  to  the  interprétation  of  dreams.  Such 
incessant  perseverance  as  the  ancient-  devoted  to  this  study  is  to 
be  looked  tor  nowhere  else  but  under  the  future  prevalence  of  posi- 
tive philosophy. 

Such  is  the  scientific  aspect  of  polytheism, — the  least  favorable 
of  its  aspects.  Its  influence  upon  the  fine  arts  is  more  easily  ap- 
preciable and  less  disputed.  Our  concern  is  however  more  with 
the  source  of  the  influence  than  with  the  result. 

Through  a  confusion  of  philosophy  with   poetrv,  it 

PolvrheUtic  Art.     .  .    .    ,  .  K,       .       }     J  ,      .    l    ,.      J\ 

is  a  common  mistake  to  attribute  too  much  to  the  fine 
arts  in  an  infant  state  of  society,  supposing  them  to  be  the  intellec- 
tual basis  of  its  economy.  But  philosophy  and  poetry  have  at  all 
times  been  distinct,  even  before  they  had  obtained  their  proper  de- 
nominations, and  during  that  long  period  when  they  were  cultivated 
by  the  same  individual  minds, — if  we  except  what  no  one  means  by 
poetry — the  mnemonic  expedient  by  which  religious,  moral,  and 
scientific  formulas  were  versified,  to  aid  their  transmission. 
Through  all  gradations  of  savage  life,  the  social  influence  of 
poetry  and  the  other  fine  arts  was  secondary  to  the  theological,  to 
which  it  lent  aid,  and  by  which  it  was  protected,  but  which  it  could 
never  supersede.  Homer  was,  after  all  that  has  been  said,  no 
philosopher  or  sage,  and  much  less  a  priest  or  a  legislator  ;  but  his 
Lofty  intelligence  was  imbued  with  the  best  that  human  thought  had 
produced  in  all  departments,  as  has  been  the  case  since  with  all 
men  of  poetic  or  artistic  genius,  of  whom  he  will  ever  be  the  most 
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eminent  type.  Plato,  who  must  have  understood  the  spirit  of  an 
tiquity,  would  certainly  not  have  excluded  the  most  general  of  the 
fine  arts  from  his  Utopia  if  its  influence  had  been  so  fundamental  in 
the  economy  of  ancient  societies  as  is  commonly  supposed.  Then, 
as  in  every  other  age,  the  rise  and  action  of  the  various  fine  arts 
were  occasioned  by  a  pre-existing  and  universally  admitted  philos- 
ophy, which  was  only  more  especially  favorable  to  them  in  the  ear 
liest  times.  The  faculties  of  expression  have  never  directly  over 
ruled  those  of  conception  ;  and  any  inversion  of  this  elementary  re- 
lation would  directly  tend  to  the  disorganization  of  the  human 
economy,  individual  and  social,  by  abandoning  the  conduct  of  our 
life  to  faculties  which  can  do  no  more  than  soften  and  adorn  it. 
The  guiding  philosophy  of  that  day  was  very  different  from  ours  ; 
but  not  the  less  were  the  men  of  that  day  guided  by  their  philoso- 
phy ;  and  what  is  accessory  now  was,  in  like  manner,  accessory 
then.  Many  eminent  persons  in  antiquity  were  almost  insensible 
to  the  charms  of  poetry  and  art,  while  representing  to  us  very 
powerfully  the  corresponding  social  state  ;  and,  conversely,  modern 
peoples  are  very  far  from  resembling  the  ancient,  though  the  taste 
for  poetry,  music,  painting,  etc.,  is  purified  and  extended  more  and 
more  :  far  indeed  beyond  what  it  could  have  been  in  any  early 
society,  considering  the  slaves,  who  always  formed  the  bulk  of  the 
population.  This  being  explained,  we  may  understand  how  admir- 
able was  the  influence  of  polytheism  in  raising  the  fine  arts  to  a  de- 
gree of  social  power  which  has  never  been  equalled  since,  for  want 
of  sufficiently  favorable  conditions.  Fetichism  favored  the  poetic 
and  artistic  development  of  humanity,  by  transferring  the  human 
sense  of  existence  to  all  external  objects  ;  and  to  apprehend  the 
full  meaning  of  this,  we  must  consider  that  the  aesthetic  faculties 
relate  more  to  the  affective  than  to  the  intellectual  life,  the  latter 
not  admitting  of  any  expression  or  imitation  which  can  be  strongly 
felt  or  fairly  judged  by  interpreter  or  spectator.  Having  seen  how 
decided  was  the  preponderance  of  the  affective  life  under  fetichism, 
we  perceive  how  genial  the  period  must  have  been  to  the  arts  of 
poetry  and  music,  which  were  the  earliest  of  the  class.  The  ex- 
ternal world  can  never  since  have  been  in  such  familiar  accordance 
with  the  soul  of  Man  as  when  all  that  he  saw  was  alive  with  his 
life,  and  subordinated  to  his  destiny.  The  too  rare  fragments  of 
fetich  poetry  which  have  come  down  to  us,  or  over  from  distant 
tribes,  show  this  superiority  with  regard  to  inanimate  beings,  which 
have,  in  all  succeeding  states,  been  much  less  adapted  for  poetic, 
and  less  still  for  musical,  use.  Polytheism  compensated  in  part 
for  this  kind  of  aesthetic  inferiority  by  the  ingenious  expedient  of 
metamorphoses,  which  at  least  preserved  the  intervention  of  sen- 
timent and  passion  in  inorganic  lite  ;  inferior  in  poetic  energy  a>  was 
this  indirect  vestige  of  affective  life  to  tin»  primitive  concept]  m  of 
a  direct,  personal,  and  continuons  vitality.  But,  as  the  moral 
world  must  be  the  main  object  of  the  line  arts,  the  one  resp  vt  in 
«vhich  fetichism  favored  them  was  of  small  importance  in   CO  upari- 
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son  with  the  vast  advantages  they  obtained  under  polytheism:  and 
this  it  is  which,  having  established  the  starting-point  of  art  in  an 
earlier  period,  we  aie  now  to  consider. 

The  advancement  of  the  tine  arts  is  favored  bj  that  peculiar  attri- 
bute of  polytheism, — its  encouragement  of  the  imagination,  which 
it  exalts  over  the  reason  :  giving  to  the  race  a  second  age  analogous 
to  the  corresponding  period  of  the  individual  mind  ;  as  the  stage  of 
fetichism  corresponded  with  the  first  period  of  individual  experience. 
— that  of  Bentiment.     This  fostering  of  the  esthetic  faculties  by 

polytheism  IS  no  doubt  the  chief  cause  of  the  error  which  BUppo 

polytheism  to  be  altogether  a  poetical  creation  :  whereas  the  theo- 
logical System  existed  first,  and  then  produced  the  line  ails,  though 
the  intellectual  and  social  function  of  poetry  and  the  other  arts 
must  i>e  more  conspicuous  and  considerable  under  that  régime  than 
under  those  which  succeeded.  Under  polytheism,  the  aesthetic 
faculties  had  a  direct,  though  accessory  participation  in  theological 
operations    of    the    firsl    consequence  ;    whereas,  under    monotheism 

they  had  no  higher  office  than  being  concerned  in  worship,  or,  at 
most,  in  the  propagation  <>f  religion,  without  any  share  in  the  dog- 
matic  part    of   the   system.       Under    polytheism,   when    philosophy 

had  introduced  any  new  divinity,  to  explain  physical  or  moral  phe- 
nomena, poetry  took  up  the  work,  by  conferring  on  the  abstract 
and  indeterminate  being  a  costume,  manners,  and  a  history,  suitable 

to  his  function;  thus  giving  to  the  conception  the  concrete  charac- 
ter which  was  indispensable  to  its  social  and  even  mental  efficacy. 

In  fetiehisiu.  all  the  divinities  were  concrete,  and  nothing  else; 
and  it  was  only  when  the  line  arts  had  attained  a  kind  of  dogmatic 
function  under  polytheism  that  they  could  realize  their  full  expan- 
sion :  and  when  they  did,  they  enjoyed  an  authority  and  considera- 
tion which  they  could  not  retain  under  monotheism.  Again,  fetichism 
could  not  extend,  without  great  delay  and  difficulty,  to  the  explana- 
tion of  the  moral  world:  on  the  contrary,  its  moral  intuition  served 
as  the  basis  of  its  conception  of  the  physical  world  ;  whereas  we 
see  in  polytheism  the  great  progressive  quality  of  applicability  to 
moral  and  even  social  phenomena.  Thus,  it  was  in  its  second  stage 
that  theological  philosophy  became  universal,  by  being  extended  to 
that  province  which  became  more  and  more  important  to  it,  and 
which  is  now  all  that  is  left  of  it.  There  is  no  need  to  point  out 
the  sesthetic  importance  of  the  extension  of  the  polytheistic  philos- 
ophy to  moral  and  social  phenomena,  which  must  ever  be  the  chief 
domain  of  the  fine  arts. — Once  more,  polytheism  is  favorable  to* 
those  arts,  popular  as  is  their  character,  by  giving  them  so  popu- 
lar a  basis  as  a  system  of  familiar  and  universal  opinions,  by  which 
the  arts  were  made  an  expression  of  what  was  in  every  mind,  and 
the  active  interpreter  and  the  passive  spectator  were  brought  into 
moral  harmony.  The  want  of  such  harmony  is  the  main  cause  of 
the  feeble  effect  produced  by  the  greatest  modern  works  of  art, 
conceived,  as  they  are,  without  faith,  and  judged  without  convic- 
tion, and  therefore  exciting  in  us  no  impressions  less  abstract  and 
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more  popular  than  those  general  ones  which  are  a  consequence  of 
our  human  nature.  Now,  no  succeeding  religion  was  ever  so  pop- 
ular as  polytheism  at  its  best  period  ; — certainly  not  monotheism,  in 
its  utmost  splendor  ;  for  polytheism  had  the  advantage  of  great 
moral  imperfections,  -which  extended  and  sustained  its  popular 
power  only  too  well  ; — and  it  is  only  from  positive  philosophy,  with 
its  system  of  settled  and  unanimous  opinions,  that  we  can  hupe  for 
any  great  expansion  of  the  fine  arts,  in  congeniality  with  the  spirit 
of  modern  civilization. 

This,  then,  is  one  of  the  services  rendered  to  humanity  by  poly- 
theism ;  and  a  great  service  it  is,  as  aesthetic  advancement  is  one 
of  the  chief  elements  of  human  progression.  The  aesthetic  faculties 
are,  in  a  manner,  intermediate  between  the  moral  and  intellectual 
faculties  ;  their  end  connecting  them  with  the  one,  and  their  means 
with  the  other.  By  acting  at  once  on  the  mind  and  the  heart,  their 
development  must  become  one  of  the  most  important  agents  of  edu- 
cation, intellectual  and  moral,  that  we  can  conceive.  In  the  rare 
cases  in  which  the  intellectual  life  of  the  individual  has  been  too 
absorbing,  the  fine  arts  can  revive  the  moral  life,  long  neglected  or 
disdained  :  and,  with  the  great  majority  of  men,  the  converse  effect 
may  be  no  less  salutary.  In  them  the  intellectual  life  is  benumbed 
by  their  affective  activity  ;  and  the  aesthetic  development,  besides 
its  own  permanent  importance,  serves  as  an  indispensable  prepara- 
tion for  its  mental  progress.  This  is  the  special  phase  which  hu- 
manity must  assume  under  the  direction  of  polytheism  ;  and  thus  is 
attained  the  first  degree  of  intellectual  life,-  through  a  gentle  and 
irresistible  influence,  fraught  with  delight,  independently  of  its 
mental  action,  properly  so  called.  Our  daily  observation  of  indi- 
vidual development  shows  the  value  of  this  service,  by  making  it 
clear  that  there  is  scarcely  any  other  way  of  awakening  and  sus- 
taining any  speculative  activity  but  such  as  arises  under  the  imme- 
diate stimulus  that  our  human  necessities  afford  to  our  feeble  intel- 
ligence ;  and  the  manifestation  of  some  interest  in  the  fine  arts  will 
ever  be  the  commonest  symptom  of  the  birth  of  the  spirit  uni  life. 
It  is  true  this  is  but  an  early  stage  in  human  education,  which  must 
be  imperfect  till  the  reason  gains  the  ascendency  over  the  imagina 
tion  ;  but  if,  under  fetichism,  it  was  an  advance  that  sentiment 
should  prevail  over  the  animal  life;  and  again,  that  imagination 
should  obtain  an  ascendency  over  sentiment,  it  is  clear  that  poly- 
theism is  a  great  step  forward  toward  the  settled  and  norma]  state 
of  that  prevalence  of  reason  in  the  human  mind  which  is  aided  by 
monotheism,  and  will  be  perfected  by  the  complete  establishment 
of  positive  philosophy.  While  the  aesthetic  and  the  scientific  spirit 
differ  widely  from  each  other,  they  each  employ,  in  their  own  wayr 
the  same  original  faculties  of  the  brain  ;  so  that  the  first  kind  of 
intellectual  activity  serves  as  an  introduction  to  the  second,  with- 
out dispensing  with  a  special  intervention  which  we  shall  consider 
when  we  come  to  review  the  operation  of  monotheism.  No  doubt, 
fche  analytical   and  abstract  spirit  of  scientific  observation  of  the 
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external  world  is  radically  distinct  from  the  synthetic  and  concrete 
spirit  of  aesthetic  observation,  which  seizes  the  human  aspect  only 
of  all  phenomena,  by  contemplating  their  actual  influence  on  Man, 
in  his  moral  relations  :  but  not  the  less  have  they  an  all-important 
interest  in  common,  in  the  disposition  to  observe  accurately,  and 
therefore  to  institute  intellectual  precautions  of  an  analogous  kind 
against  error  in  either  case.  'Idio  analogy  is  yet  more  complete  in 
whatever  concerns  the  study  of  Man  himself,  in  which  the  philoso- 
pher and  tin'  artist  have  equal  need  of  some  identical  ideas,  of 
which  they  make  different  uses.  The  hidden  affinity  which  unites 
the  one  and  the  other  spirit,  through  all  their  characteristic  differ- 
ence, can  nut  therefore  he  denied  :  nor  that  the  more  rapid  devel- 
opment of  the  fust  is  an  Indispensable  preparation  for  the  slower 
growth  of  the  Last  :  and  if  this  relation  becomes  manifest,  in  the 
first  instance,  among  the  Leaders  of  intellectual  culture,  it  can  not 
but  extend  in  time  to  the  passive  multitude.  What  1  have  said 
would  be  confirmed  at  every  Btep,  if  the  nature  of  this  work  admitted 
of  a  close  comparison  of  the  Btages  of  progression  of  the  two  orders 
of  ideas — the  aisthctie  and  the  Bcientihc;  and  also  if  I  could  speak 
Separately  of  each  art,  and  show  the  order  of  their  rise  and  expan- 
sion. My  Limits  forbid  me  to  do  this  :  and  I  can  only  assert  what 
every  student  can  verify  foT  himself,  that  each  art  lias  preceded 
others  in  proportion  t<>  its  more  general  nature  ;  that  is.  in  propor- 
tion to  the  variety  and  completeness  of  its  power  of  expression — 
apart  from  its  distinctness  and  force.  According  to  this  test,  the 
esthetic  Beries  begins  with  poetry,  and  proceeds  through  music, 
painting,  sculpture,  and.  finally,  architecture. 

We  now  see  that  tin-  excellence  <»f  the  fine  arts  in  ancient  times 
presents  no  such  paradox  as  is  usually  Bupposed  ;  and  that  it  would 
be  a  mistake  to  imagine  that  the  aesthetic  faculties  of  Man  havo 
declined,  merely  because  their  exercise  is  not  so  prominent,  nor  so 
favored  by  circumstances,  as  in  the  age  of  polytheism.  Without 
renewing  the  controversy  about  the  ancients  and  moderns,  we  may 
point  to  unquestionable  evidences  that  human  faculties  have  not 
declined,  even  in  regard  to  the  fine  arts,  by  passing  through  the 
darkness  of  the  Middle  Ages.  In  the  first  of  them,  Poetry,  our 
progress  is  incontestable.  Even  in  the  epic  form,  which  is  least 
congenial  with  modern  civilization,  we  can  hardly  find  nobler  poetic 
genius  in  any  age  than  that  of  Dante  or  Milton,  nor  any  imagination 
«o  powerful  as  that  of  Ariosto.  In  dramatic  poetrv,  where  shall 
we  find  a  parallel  to  Shakspere  and  the  dramatists  of  his  age  in 
England,  and  Corneille.  Racine,  and  Molière  in  France  ?  Though 
Music  does  not  fill  such  a  space  in  human  life  now  as  in  ancient 
times,  there  can  be  no  question  of  the  superiority  of  modem  Italian 
and  German  music  to  that  of  the  ancients,  which  comprehended  no 
harmony,  and  consisted  of  only  simple  and  uniform  melodies,  in 
which  measure  was  the  chief  means  of  expression.  In  Painting, 
not  only  is  there  a  prodigious  advance  in  technical  methods^  but  in 
the  loftiest  moral  expression  ;  and  all  antiquity  produced  nothing 
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comparable  to  the  works  of  Raffaelle,  or  of  many  other  modern 
painters.  If  there  is  a  real  exception  in  the  case  of  Sculpture,  it 
is  easily  explained  by  a  reference  to  the  manners  and  habits  of  the 
ancients,  which  familiarized  them  more  with  the  study  of  the  human 
form.  As  to  Architecture,  besides  the  improvement  of  the  indus- 
trial part  of  it  in  modern  times,  there  can  be  no  doubt  of  its  aesthet- 
ic superiority,  as  shown  in  the  cathedrals  of  the  Middle  Ages,  in 
which  the  moral  power  of  the  art  attains  a  sublime  perfection  which 
is  nowhere  to  be  found  among  the  temples  of  antiquity,  notwith- 
standing the  charm  of  their  regularity.  And  all  this  progress  has 
taken  place  amidst  a  civilization  in  which  aesthetic  excitements  have 
hitherto  been  much  less  inherent  than  in  that  of  earlier  times.  As 
it  is  the  function  of  the  line  arts  to  represent  our  moral  and  social 
life,  it  is  clear  that,  while  they  are  adapted  ta  all  phases  of  human 
existence,  they  must  be  most  conspicuous  where  the*  character  ot 
society  is  most  homogeneous  and  settled,  and  therefore  best  fitted 
for  clear  and  definite  representation  ;  a  condition  which  was  afford- 
ed, in  a  pre-eminent  degree,  by  ancient  societies,  under  the  empire 
of  polytheism.  Modern  society,  on  the  contrary,  has  been,  from 
the  beginning  of  the  Middle  Ages,  one  long  stage  of  transition,  di- 
rected by  monotheism — the  social  state  presenting  no  stable  and 
marked  aspect,  and  the  philosophy  favoring  scientific  more  than 
aesthetic  development.  All  influences  have  thus  concurred  to  retard 
the  course  of  the  fine  arts  ;  and  yet,  all  evidence  proves  that  there 
has  not  only  been  no  deterioration,  but  that  genius  of  this  order  has 
attained  and  surpassed  the  elevation  of  the  noblest  productions  of 
antiquity,  while  it  has  opened  new  provinces  of  art,  and  declined  in 
no  other  respect  than  in  social  influence.  To  all  who  judge  by  a 
higher  criterion  than  the  effect  produced,  it  must  be  evident  that, 
in  spite  of  unfavorable  circumstances,  the  aesthetic,  like  all  the 
other  faculties  of  Man,  are  under  a  condition  of  continuous  develop- 
ment. When  a  stable  and  homogeneous,  and  at  the  same  time 
progressive  state  of  society,  shall  have  become  established  under 
the  positive  philosophy,  the  fine  arts  will  flourish  more  than  they 
ever  did  under  polytheism,  finding  new  scope  and  new  prerogatives 
under  the  new  intellectual  régime.  Then  will  be  seen  the  advan- 
tage of  the  educational  discipline  of  Man's  irrepressible  aesthetic 
faculties  which  is  now  going  on  ;  and  then  will  be  evident  to  all 
eyes  that  radical  affinity  which,  under  the  laws  of  the  human  organ- 
ization, unites  the  perception  of  the  beautiful  with  the  relish  for 
truth,  on  the  one  hand,  and  the  love  of  goodness  on  the  other. 

The  influence  of  polytheism  on  the  industrial  apti-  ,.n,vth(M,tic  rn. 
tudes  of  the  human  race  will  appear  hereafter,  when  tiu;ti> 
we  have  to  consider  which  of  the  three  forms  of  polytheism  best 
regulates  that  province.  I  need  only  say  here  that  polytheism  pro- 
vides a  great  extension  and  more  direct  application  of  the  influence 
by  which  fetichism  first  excited  and  sustained  human  activity  in  its 
eonquest  of  external  nature.  By  withdrawing  divinities  from  their 
former  inseparable  connection  with  particular  bodies,  polytheism 
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rendered  lawful  such  modifications  of  matter  as  would  have  been 
profane  before  ;  while  it  imparted  a  belief  in  supernatural  aid  in 
all  enterprises  whatever,  in  a  more  special  and  familiar  way  than 
we  can  now  conceive.  At  the  same  time  it  instituted  a  priesthood, 
to  interpret  among  conflicting  claims  and  appearances  ;  and  the 
multiplicity  of  gods  supplied  a  valuable  spécial  resource  to  neutral- 
ize, by  their  mutual  rivalry,  the  anti-industrial  disposition  which 
we  have  seen  to  belong  to  the  religious  spirit.  Without  such  a 
resource,  w  ix-lv  applied  by  sacerdotal  authority,  it  is  evident  that 
the  dogma  oi*  fatalism,  inseparable  from  polytheism,  must  have  put 
a  -top  to  the  expansion  of  human  activity.      There  is  no  disputing 

the  special  fitness  <'i'  polytheism  to  encourage  the  development  of 
Man's  industrial  activity,  till,  by  the  progress  of  the  study  of  nature, 
it  begins  to  assume  its  rational  character,  under  the  corresponding 

influence  of  the  positive  .-pint,  which  must  give  it  a  wiser  and  bolder 

direction  as  it  enters  upon  its  great  new  field. 

We  must  remember  that  in  those  early  days  war  was  the  chief 
occupation  of  man.  ami  that  we  BUOUld  entirely  misjudge  ancient 
industry  if  we  left  out  of  view  the  ails  of  military  life.  Those 
arts  mu.M  have  been  the  most  important  of  all,  while  they  were  the 
easiesl  to  improve.  Man's  first  dtensils  have  always  been  arms,  to 
employ  against  beasts  or  his  rivals.  His  .-kill  and  sagacity  were 
engaged  through  many  centuries,  in  instituting  and  improving  mili- 
tary apparatus, offensive  or  defensive;  and  such  cilbrts,  besides  ful- 
filling their  immediate  purpose,  aided  tin;  progress  of  subsequent  in- 
dustry, to  which  it  afforded  many  happy  Suggestions.  In  this  connec- 
tion, we  must  always  regard  the  social  state  of  nntiquity  as  inverse 
to  our  own,  in  which  war  has  become  a  merely  accessory  affair. 
In  antiquity,  as  now  among  Bavages,  the  greatest  efforts  of  human 
industry  related  to  war;  in  regard  to  which  it  accomplished  prod- 
igies, especially  in  the  management  of  sieges.  Among  us,  though 
the  vast  improvements  in  mechanical  and  chemical  arts  have  in- 
troduced important  military  changes,  the  system  of  military  im- 
plements is  far  less  advanced,  in  comparison  with  our  resources  as 
a  whole,  than  it  was,  under  the  same  comparison,  among  the  Greeks 
and  Romans.  Thus,  we  can  not  form  a  judgment  of  the  influence 
of  polytheism  upon  the  industrial  development  of  the  human  race 
unless  we  give  its  due  place  to  the  military  branch  of  the  arts  of 
life. 

The  social  aptitude  of  polytheism  remains  to  be  con- 
futes of  Poiy-  sidered,  under  its  two  points  of  view, — the  political 
theism.         an(j  t^e  mora]5 — the  grst  0f  wnich  was  necessarily  pre- 
ponderant ;  and  the  second  of  which  shows  more  than  any  other 
aspect  the  radical  imperfection  of  this  phase  of  the  theological 
philosophy. 

The  polytheistic  priesthood  was  the  first  social  corporation  which 
could  obtain  sufficient  leisure  and  dignity  to  devote  itself  to  the 
study  of  science,  art,  and  industry,  which  polytheism  encouraged, 
and  to  which   ambition  urged  the  priesthood,  no  less  than   their 
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vocation  called  them.  The  political  consequences  of  such  an 
establishment,  in  influencing  the  economy  of  ancient  society,  are 
what  we  must  next  ascertain.  In  its  earliest  age,  the 
human  race  always  discloses  the  germs  of  the  chief  polit-  °lty' 
ical  powers,  temporal  and  practical,  spiritual  and  theoretical.  Of 
the  first  class,  military  qualities,  strength  and  courage  first,  produce 
and  cunning  afterward,  are  the  immediate  basis  of  active  authority, 
even  if  it  be  temporary.  Of  the  second  class  is  the  wisdom  of  the 
aged,  which  performs  the  office  of  transmitting  the  experience  and 
the  traditions  of  the  tribe,  and  which  soon  acquires  a  consultative 
power,  even  among  populations  whose  means  of  subsistence  are  90 
precarious  and  insufficient  as  to  require  the  mournful  sacrifice  of 
decrepit  relatives.  With  this  natural  authority  is  connected  an- 
other elementary  influence, — that  of  women, — which  has  always 
been  an  important  domestic  auxiliary,  bringing  sentiment  to  the  aid 
of  reason,  to  modify  the  direct  exercise  of  material  supremacy. 
These  rudiments  of  all  succeeding  establishments  of  authority  would 
not  have  passed  beyond  their  incipient  stage,  if  polytheism  had  not 
attached  them  to  the  double  institution  of  regular  worship  and  a 
distinct  priesthood,  which  afford  the  only  means  of  admitting  any- 
thing like  a  social  organization  among  scattered  families.  This  is 
the  chief  political  destination  of  the  theological  philosophy  ;  and 
it  is  in  this,  its  second  stage,  that  we  see  how  its  social  prerogative 
results  from  the  rise  of  common  opinions  on  subjects  the  most  in- 
teresting to  Man,  and  of  a  speculative  class  which  must  be  the 
organ  of  those  opinions.  It  is  in  this  way,  and  not  so  much  from 
fears  or  hopes  of  a  future  life,  that  religious  doctrines  have  been 
efficacious  in  a  social  sense.  The  political  influence  of  religious 
doctrine  has  never  been  great  :  its  operation  is  essentially  moral  ; 
though  even  under  this  aspect,  we  are  too  apt  to  confound  with  it 
the  repressive  or  guiding  power  inherent  in  the  existence  of  any 
system  of  common  opinions.  Moreover,  it  is  unquestionable  that 
the  religious  doctrine  acquired  social  importance  only  at  a  late 
period  of  polytheism  ;  and  it  was  under  monotheism  that  that  im- 
portance reached  its  height  ;  as  we  shall  presently  see.  It  is  true, 
there  has  been  no  age  in  which  Man  did  not  yield  to  the  natural 
desire  and  supposition  of  his  own  eternal  existence,  past  and  future  ; 
a  tendency  which  it  is  perfectly  easy  to  explain  ;  but  this  natural 
belief  exists  long  before  it  admits  of  any  social  or  even  moral  appli- 
cation,— first,  because  theological  theories  are  very  slowly  extended 
to  human  and  social  phenomena  ;  and  again,  because,  when  this  is 
effected,  and  the  guidance  of  human  affairs  has  become  the  chief 
function  of  the  gods,  it  is  on  the  present,  and  not  on  a  future  life 
that  the  strongest  emotions  of  hope  and  fear  are  concentred.  The 
poems  of  Homer  show  how  new  were  the  moral  theories  of  poly- 
theism relating  to  future  reward  and  punishment,  by  tli«>  eagerness 
of  the  wisest  minds  to  propagate  a  belief  so  useful,  and  so  little 
known  among  the  most  advanced  peoples:  and  the  books  of  Moses 
show  that,  even  in  a  state  of  premature  monotheism,  the  rude  He- 
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brew  nation,  not  yet  susceptible  of  the  idea  of  eternal  justice, 
feared  only  the  direct  and  temporal  wrath  of  its  formidable  deity. 
In  the  social  phase  presented  by  polytheism,  after 
the  establishment  of  common  opinions,  and  a  speculative 
class  as  their  organ,  the  nature  of  the  worship  was  well  adapted  to 
the  mind  of  the  time,  consisting  of  numerous  and  varied   festivals, 
favorable  to  the  advancement  of  the  fine  arts,  and  supplying  a  suf- 
ficient ground  for  assemblages  of  a  population  of  some  extent, 
oonnected  by  a  common  Language.     The  festivals  of  Greece  pro- 
served  their  high  soeial  importance,  as  a  bond  and  reconciliation 
of  conflicting  nations,  till  absorbed  by  the  power  of  Rome.     If  no 
power  but  that  of  the  theological  philosophy  could  organize  even 
the   games   of    the   ancients,  it    is    not   surprising    that   all    natural 
authorities  should   repair  for  sanction   to  this  source,  which  alone 
could  give  any  extension  and  durability  to  their  social  influence; 
and  hence  the  theocratic  character  which  invests  all  modes  of  prim- 
itive government 
CMii*ation  by       Passing  from  the  passive  establishment  of  a  social 
u  r  organization   to   its  active   existence, — the  first  consid- 

eration is  that  Life  was  then  military  by  necessity,  not  only  from 
the  conformity  of  war  with  the  propensities  of  the  age,  but  from 
its  being  the  only  means  of  rendering  the  political  organism  dura- 
ble and  progressive.  It  had  a  higher  and  more  general  function  in 
extending  human  associations,  and  devoting  the  most  numerous 
classes  to  an  industrial  life.  When  we  speak  of  the  civilizing  qual- 
ities iA'  modern  war.  we  commit  the  great  mistake  of  estimating 
absolutely  what  can  be  only  relative,  and  supposing  that  to  be  true 
of  our  own  time  which  was  true  only  of  a  totally  different  age:  but 
if  restricted  to  the  social  state  of  the  ancients,  or  to  that  of  any 
population  at  the  same  stage  of  progress,  it  is  emphatically  truo 
that  war  was  a  means  of  civilization.  By  the  annexation  of  second- 
ary populations  to  a  preponderant  one,  human  society  was  enlarged 
in  the  only  way  then  possible  ;  while  the  dominion  of  the  conquer- 
ing nation  could  not  be  established  or  maintained  but  by  the 
repression  of  the  military  activity  of  each  annexed  population; 
and  thus  was  peace  preserved  among  the  subordinates,  and  oppor- 
tunity was  afforded  for  their  induction  into  an  industrial  mode  of 
life.  Such  is  the  process  by  which  human  societies  were  disciplined, 
extended,  reconstituted,  and  led  on  to  their  subsequent  mode  of 
existence.  There  can  not  be  a  happier  instance  of  the  power  of 
intellectual  and  moral  superiority  than  this,  which  shows  us  how 
propensities  which,  in  every  other  carnivorous  being,  lead  only  to 
the  brutal  development  of  the  destructive  instincts,  become  the 
natural  means  of  civilization.  We  need  no  further  proof  of  the 
aptitude  of  polytheism  to  sustain  and  direct  the  rise  of  military 
activity.  We,  who  make  a  broad  division  between  the  spiritual 
and  the  temporal,  are  apt  to  say  that  the  ancients  had  no  religious 
wars  :  but  if  this  is  in  any  sense  true,  it  is  because  all  their  wars 
had  more  or  less  of  a  religious  character  ;  their  gods  being  then 
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national  deities,  mingling  their  conflicts  with  those  of  their  peoples, 
and  sharing  their  triumphs  and  reverses.  There  was  something  of 
this  in  the  fierce  wars  of  fetichism,  though  the  family  character  of 
the  divinities  precluded  them  from  any  considerable  political  effi- 
cacy ;  but  the  gods  of  polytheism  had  precisely  that  degree  of 
generality  which  allowed  them  to  call  entire  peoples  to  their  stand- 
ards, while  they  were  national  enough  to  stimulate  the  growth  of 
the  warrior  spirit.  In  a  system  which  admitted  of  an  almost  in 
definite  addition  of  new  gods,  the  only  possible  proselytism  was  in 
subjecting  the  gods  of  the  vanquished  to  those  of  the  victor  ;  but 
it  certainly  always  existed,  under  that  characteristic  form,  in  an- 
cient wars,  in  which  it  must  have  largely  contributed  to  excite 
mutual  ardor,  even  among  combatants  who  practised  the  analogous 
worship,  but  each  of  whom  yet  had  their  national  god  familiarly  in- 
corporated with  the  whole  of  their  special  history.  The  social 
operation  of  polytheism  was,  while  stimulating  the  spirit  of  con- 
quest, to  incorporate  subject  nations  with  the  victorious  one,  per- 
mitting each  to  preserve  its  own  faith  and  worship,  on  condition  of 
acknowledging  the  superiority  of  the  victorious  deities  ;  a  proce- 
dure which,  under  that  régime,  required  no  subversion  of  any 
religious  economy.  Under  this  military  aspect,  polytheism  is  su- 
perior, not  only  to  fetichism,  but  even  to  monotheism.  Mono- 
theism is  adapted  to  the  more  pacific  existence  of  more  advanced 
societies,  and  does  not  urge  to  war,  in  their  case,  but  rather  dis- 
courages it  :  while,  with  regard  to  less  advanced  nations,  it  does 
not,  because  it  can  not,  seek  the  annexation  of  other  faiths,  but  is 
instigated  by  its  own  exclusive  character  to  annihilate  or  degrade 
conquered  idolaters,  unless  they  redeem  themselves  by  immediate 
conversion.  The  Jews,  the  Mahommedans,  and  others  who  passed 
over  prematurely  into  an  abortive  monotheism  before  they  were 
socially  prepared  for  the  change,  are  remarkable  instances  of  this. 
It  is  unquestionable  that  these  are  the  qualities  which  especially 
adapt  polytheism  to  direct  the  military  development  of  ancient 
society. 

Among  the  accessory  resources  of  the  polytheistic  pacrrdotai  sane- 
system,  we  may  note  the  quality  by  which  it  secured  the  tions- 
establishment  and  maintenance  of  a  strict  military  discipline,  whose 
prescriptions  were  easily  placed  under  the  guardianship  of  a  suita- 
ble divine  protection,  by  means  of  oracles,  augury,  etc.,  always 
applicable  under  a  regular  system  of  supernatural  communication, 
organized  by  polytheism,  and  repressed  by  monotheism.  We  must 
bear  in  mind  the  spontaneous  sincerity  which  regulated  the  use  of 
those  means  which  we  are  too  apt  to  regard  as  jugglery,  for  want  of 
carrying  ourselves  back  to  an  intellectual  condition  in  which  theologi- 
cal  conceptions  were  blended  with  all  human  acts,  and  the  simplest 
movements  of  human  reason  were  adorned  by  a  religious  consecra- 
tion. If  ancient  history  otters  some  rare  instances  of  deliberately 
false  oracles  having  been  published  for  political  purposes,  it  never 
fails  to  exhibit  al^o  the  small  success  of  such  miserable  expedients, 
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through  the  radical  connection  of  minds,  which  must  prevent  some 
from  firmly  believing  what  others  have  forged.  There  is,  again, 
the  power  of  apotheosis,  much  underrated  by  u>:  a  power  peculiar 
to  this  second  religious  period,  and  which  tended  to  foster  in  the 
highe8t  degree,  among  superior  minds,  every  kind  of  active  enthu- 
siasm, and  especially  military  fervor.  The  immortal  beatification 
proposed  by  monotheism  was  a  poor  substitute,  because  apotheosis 
under  polytheism  gratified  the  universal  idea  of  unlimited  life,  and 
added  to  it  the  special  privilege  of  promising  to  vigorous  spirits  the 

eternal  activity  of  those  instincts  of  pride  and  ambition  which  were 
the  great  charm  of  life  in  their  eyes.  When  we  judge  of  this  re- 
source by  the  degradation  it  exhibited  in  the  decrepitude  of  polythe- 
ism, when  it  was  applied  to  the  worst  rulers,  and  had  become  a 
sort  of  mortuary  formality,  we  lose  all  conception  of  its  power  in 
the  days  of  faith  and  energy,  when  eminent  persons  might  hope,  by 
a  worthy  fulfilment  of  their  social  destination,  to  rise  to  the  rank 
of  gods  or  demigods,  after  the  example  of  Bacchus,  Hercules,  and 

others.  This  consideration  may  show  how  all  the  political  energies 
of  the  religious  spirit  were  applied  by  polytheism  as  far  as  their 
nature  admitted,  bo  that  nothing  remained  but  for  their  intensity  to 
decline.  This  decline,  so  mourned  at  the  time  as  depriving  man- 
kind of  one  of  its  most  powerful  actuating  forces,  but  in  no  way 
hindering  social  development,  may  teach  US  the  value  of  analogous 
apprehensions  in  our  own  day,  when  men  anticipate  social  degen- 
eracy from  the  extinction  of  the  theological  régime  which  mankind 
is  discovering  to  be  unnecessary. 

Two cbaneter'a  ^ur  11,>xt  consideration  must  be  of  the  radical  condi- 
tio» of  the  polity,  tioiis  of  the  corresponding  régime,  whose  aim  and  Spirit 
we  have  been  reviewing;  in  other  words,  we  must  examine  the 
chief  characteristics  which,  common  to  all  the  forms  of  such  a 
régime,  are  evidently  indispensable  to  its  practical  organization. 
These  are  the  institution  of  Slavery,  and  the  confound- 
ing of  the  spiritual  and  temporal  powers,  which  to- 
gether constitute  the  main  difference  between  the  polytheistic 
organism  of  ancient,  and  the  monotheistic  organism  of  modern 
societies. 

We  are  all  aware  how  indispensable  Slavery  wras  to  the  social 
economy  of  antiquity  ;  but  we  are  apt  to  overlook  the  principle  of 
that  relation.  We  have  only  to  extend  to  the  individual  case  the 
explanation  hitherto  applied  to  nations,  of  the  warlike  destination 
of  ancient  society,  as  a  necessary  means  of  progression.  It  is  easily 
seen  how  slavery  was  engendered  by  war,  which  was  its  chief 
source,  and  its  first  general  corrective.  The  righteous  horror  with 
which  we  regard  existing  slavery  naturally  blinds  us  to  the  im- 
mense progression  which  it  constituted  and  caused  when  it  every- 
where succeeded  to  cannibalism  or  the  sacrifice  of  captives,  and  the 
conqueror,  curbing  his  vindictive  passions,  could  become  sensible 
of  the  advantages  he  might  derive  from  the  services  of  his  captive, 
by  annexing  him,  as  an  inferior  auxiliary,  to  the  family  he  ruled. 
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Such  an  advance  implies  an  industrial  and  moral  progression  much 
more  considerable  than  is  commonly  supposed.  It  was  a  sagaciout 
remark  of  Bossuet's  that  the  etymology  of  the  term-reminds  nsthas 
the  slave  was  originally  a  prisoner-of-war  who  was  spared  instead 
of  being  devoured  or  sacrificed,  according  to  prior  custom.  It  is 
probable  that  without  such  a  resource  the  blind  military  passion  of 
the  first  ages  of  society  would  have  destroyed  nearly  the  whole 
race:  and  thus  the  immediate  benefits  of  such  an  institution  require 
no  more  vindication  than  its  naturalness.  Its  service  to  the  ulterior 
development  of  humanity  is  no  less  indisputable,  though  it  is  less 
appreciated.  There  could  have  been  no  sufficient  expansion  of  the 
military  regime  if  all  pacific  labors  had  not  been  assigned  to  slaves; 
so  that  slavery,  resulting  from  war,  served  afterward  to  sustain  it, 
not  only  as  a  main  recompense  of  victory,  but  as  a  permanent  con- 
dition of  the  conflict.  And  again,  slavery  was  no  less  important  to 
the  vanquished,  who  were  thus  constrained  to  an  industrial  life,  not- 
withstanding their  constitutional  repugnance  to  it.  Slavery  was 
thus  to  the  individual  what  we  have  seen  that  conquest  was  to  na- 
tions. The  more  we  consider  the  original  aversion  of  our  defective 
nature  to  regular  and  sustained  toil,  the  more  we  shall  be  convinced 
that  slavery  opened  the  only  general  issue  for  the  industrial  develop- 
ment of  humanity;  and  the  better  we  shall  see  how  labor,  accepted 
at  first  as  a  ransom  of  life,  became  afterward  the  principle  of  eman- 
cipation. Thus  it  was  that  ancient  slavery  grew  to  be,  in  relation 
to  human  progress,  an  indispensable  means  of  general  education, 
which  could  not  have  been  otherwise  supplied,  while  it  was,  at  the 
same  time,  a  merely  necessary  condition  of  special  development. 

Among  the  many  differences  which  distinguish  the  ancient  from 
our  dreadful  modern  slavery,  the  conspicuous  fact  that  the  one  was 
in  harmony  with  the  spirit  of  the  age,  while  the  other  is  opposed 
to  it,  is  enough  to  condemn  the  latter.  The  existing  slaveholder 
enjoys  repose  at  the  expense  of  the  toil  of  his  victim  ;  whereas, 
the  ancient  conqueror  and  his  captive  worked  in  virtual  concert, 
the  activity  of  each  promoting  that  of  the  other.  Though  slaves 
were,  in  those  days,  much  more  numerous  than  their  masters, 
slavery  existed  through  a  long  course  of  ages  without  any  but 
extremely  rare  crises  of  danger;  whereas  modern  slavery  has  main- 
tained only  an  irksome  existence  for  three  centuries  past,  in  the 
midst  of  frightful  and  always  imminent  dangers,  notwithstanding 
the  material  preponderance  of  the  owners,  powerfully  assisted  bv 
metropolitan  civilization.  The  difference  is  that  the  ancient  slavery 
was  a  normal  state,  originated  by  war,  and  sustained  by  a  multi- 
tude of  accessory  tendencies  ;  whereas  modern  slavery  is  simply  a 
factitious  anomaly. 

The  relation  of  slavery  to  polytheism  may  not  be  evident  at  first 
sight,  certain  as  it  is  made  by  historical  analysis.  If  we  consider, 
however,  that  the  encouragement  of  slavery  is  a  mere  prolongation 
of  the  encouragement  afforded  to  the  spirit  of  conquest,  we  shall  see 
that  this  theological  state  is  in  harmony  with  both.     Polytheism,  in 
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fact,  corresponds  to  slavery,  as  fetichism  does  to  the  extermination 
of  captives,  and  monotheism,  as  we  shall  see,  to  the  emancipation 
of  serfs.  Fetichism  and  monotheism  are  adverse  to  slavery, — the 
one  because  it  is  a  religion  too  individual  and  local  to  establish 
any  bond  between  the  conqueror  and  the  conquered  strong  enough 
to  restrain  natural  ferocity  ;  and  the  other,  because  it  is  universal 
enough  to  preclude  so  profound  an  inequality  between  the  worship- 
pers of  tiit'  same  true  (iod.  Both  are  adverse  to  slavery  for  the 
same  reasons  which  make  conquest  an  exceptional  pursuit  lor  them, 
The  intermediate  theological  state  M'as  therefore  the  one  appro- 
priate to  slavery, — being  general  enough  to  afford  the  necessary 
bond,  and  special   enough  to  maintain   social  distance.      The  victor 

and  the  vanquished  preserved  their  respective  gods,  while  there 

was  a  common  property  in  their  religion  which  sufficed  for  a  cer- 
tain agreement;  their  relation  being  moreover  consecrated  by  the 

subordination  of  the  inferior  to  the  superior  god 8.  Thus  it  was 
that  polytheism  precluded  the  Blailghter  of  captives  on  the  one  hand, 
and  their  regular  emancipation  on  the  other;  and  thus  it  consoli- 
dated and  sanctioned  their  habitual  bondage. 

The  next  prominent    feature  of  the  ancient  social 

Concrntrntlnn  of  .        ,  l  -  .  ,  •     •  1  i      1 

Bpirituaiand  tern-  ecoiiotnv  is  the  contusion  between  the  spiritual  and  the 
poral  power,  • ,  ....  ,  .    ..  , 

temporal  powers,  united  m    the  same   ducts  ;    Whereas 

their  systematic  separation  is  one  of  the  chief  political  attributes 
of  modern  civilization.  Speculative  authority,  which  was  then 
purely  sacerdotal,  and  active  power,  which  was  essentially  military, 
were  always  incorporated  under  the  polytheistic  regime;  and  such 
a  combination  was  a  requisite  to  the  action  of  this  régime  on  human 
development.      This  IS  the  point,  which  we  have  next  to  examine. 

There  could  be  no  recognition,  in  ancient  times,  of  the  separa- 
tion that  was  established  in  the  Middle  Ages,  under  the  happy 
prevalence  of  Catholicism,  between  the  moral  power  which  regulates 
the  thoughts  and  inclinations,  and  the  political  power  which  is 
concerned  with  actions  and  results.  Such  a  separation  supposes  a 
development  of  the  social  organism  far  greater  than  that  of  the 
period  when  the  simplicity  and  confusion  of  political  ideas  pre- 
cluded any  systematic  distinction  between  the  establishment  of 
general  principles  of  society  and  their  special  and  daily  use.  Nor 
could  such  a  division  take  place  till  each  of  the  two  powers  had 
asserted  its  proper  existence,  derived  from  an  independent  origin  ; 
whereas,  in  ancient  times,  they  were  derived  from  each  other — 
whether  military  command  was  simply  an  accessory  of  sacerdotal 
authority,  or  sacerdotal  authority  was  merely  an  instrument  of 
military  domination.  Nor,  again,  could  such  a  separation  take 
place  at  a  time  when  the  existing  polity  was  confined  to  a  chief  city, 
however  it  might  be  destined  to  spread  till  it  comprehended  large 
populations:  whereas,  in  the  Middle  Ages,  the  chief  ground  of  the 
division  was  the  necessity  of  attaching  to  a  common  spiritual  power 
nations  too  remote  and  diverse  to  be  brought  into  any  resemblance 
in  their  temporal  governments. 
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Thus  the  political  spirit  of  antiquity  had  no  more  marked  char- 
acteristic than  the  pervading  confusion  between  morals  and  laws,  \/ 
opinions  and  acts;  the  same  authority  presiding  over  ihem  all, 
whatever  the  form  of  government  might  otherwise  be.  Even  in 
contingencies  most  favorable  to  the  establishment  of  a  distinct 
spiritual  power, — as  when  a  citizen  was  made  dictator  without 
executive  office, — even  this  possession  of  supreme  legislative  power 
never  suggested  any  permanent  separation  between  the  moral  and 
the  political  authority.  The  schemes  of  philosophers  are  always  a 
reflection  of  the  genius  of  their  time;  and  we  And  in  the  boldest 
proposals  of  ancient  philosophers  no  hint  of  a  distinction  between 
the  regulation  of  opinions  and  that  of  acts  ;  and  yet  the  recognised 
existence  of  this  class  of  speculative  men  among  the  principal 
Greek  nations  must  be  regarded  as  the  first  step  toward  this  very 
separation.  Those  of  them  who  went  furthest  in  prescribing  a 
government  of  philosophers  had  no  other  idea  than  of  those  philos- 
ophers being  temporal  as  well  as  moral  rulers;  an  arrangement 
which  would  have  been  a  greater  curse  to  them  than  any  imperfec- 
tion of  social  order  under  which  they  were  living.  This  com- 
mingling of  authority  was  no  less  indispensable  to  the  function  of 
the  polytheistic  régime  than  it  was  in  itself  inevitable.  Military 
activity  could  not  have  done  its  work  if  the  same  class  had  not 
been  at  once  pontiffs  and  military  chiefs,  sustaining  the  rigorous 
interior  discipline  required  by  the  nature  and  duration  of  the  wars 
of  the  time;  and  again,  those  wars  could  not  have  produced  their 
necessary  effect  if  there  had  not  been  a  collective  action  in  each 
armed  nation  upon  exterior  societies,  such  as  can  arise  only  from  a 
concentration  of  authority.  The  continuous  development  of  the 
spirit  of  conquest  required,  in  ancient  times,  a  fullness  of  obedience 
and  a  unity  of  conception  altogether  incompatible  with  our  modern 
notions  of  two  coexisting  social  authorities  :  and  we  shall  have 
occasion  to  observe  how  closely  the  division  of  authority  was  con- 
nected with  the  decline  of  the  aggressive  military  system  into  one 
purely  defensive.  If  we  observe  apparent  exceptions,  as  in  the 
case  of  Mohammedanism,  we  shall  always  find,  on  close  observa- 
tion, that  with  the  monotheism  has  coexisted  the  ancient  com- 
mingling of  authority,  as  well  as  the  spirit  of  conquest. 

It  is  easy  to  see  how  irreconcileable  polytheism  is  witli  the  sep- 
aration of  powers  which  we  shall  find  to  be  characteristic  of  mono- 
theism. Without  homogeneousness  and  consistency,  the  priesthood 
could  not  be  securely  independent  of  the  temporal  power  ;  and  the 
multiplicity  of  deities  rendered  such  conditions  impossible,  through 
the  dispersion  of  theological  action  which  the}'  must  cause.  At 
this  distance  of  time,  it  is  difficult  for  us  to  conceive  of  the  rival- 
ries which  must  have  existed  among  different  orders  of  ancient 
priests,  through  the  inevitable  competition  of  their  numerous  divin- 
ities, whose  respective  prerogatives,  however  carefully  regulated, 
could  not  but  frequently  conflict;  and  this  must  have  so  far  over- 
ruled the  common  instinct  of  the  priesthood  as  to  have  precluded  or 
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dissolved  any  considerable  sacerdotal  coalition,  if  the  temporal  power 
bad  ever  so  little  desire  to  hinder  it.  Whatever  were  the  alliances, 
avowed  or  secret,  of  the  various  priesthoods, among  the  best-known 
polytheistic  nations,  those  priesthoods  had  a  proper  and  isolated 
existence  till  they  were  all  reduced  to  subjection  by  the  temporal 
authority,  which  laid  hold  of  the  chief  religions  functions.  Any 
apparent  exception  maybe  considered  hereafter:  it  is  enough  to 
say  here  that,  it  is  contrary  to  the  nature  of  polytheism  to  allow  the 
existence  of  a  spiritual  power,  independent  of  a  corresponding  tem- 
poral power,  unless  the  one  is  reduced  to  be  the  mere  appendage 
or  instrument  of  the  other. 

Thus  we  sec  how  tlu'  chief  political  wants  of  antiquity  were  met 

by  polytheism,  inasmuch  as  if  aided  the  development  of  the  spirit 
of  conquest,  and  then  established  that  concentration  of  social  au- 
thority which  was  indispensable  to  that  development  \(  it  be  ob- 
jected that  this  concentration  became  the  principle  of  the  most  de- 
grading despotism,  in  the  hands  of  infamous  rulers;  the  reply  is, 
that  we  must  judge  of  the  régime  by  its  period  of  highest  perfection, 

and  not  by  any  effects  belonging  to  itsseason  of  decline.  The  de- 
clining period  of  all  provisional  influences  exhibits  the  mischiefs  of 

a  too  long  protraction  of  any  institution  :  and  the  case  of  the  mili- 
tary régime,  with  its  confusion  of  social  powers,  is  no  exception. 
When  the  u>es  of  the  Bjstera  were  obtained,  dangers  which  had 
before  been  restrained  or  concealed  manifested  themselves,  in  proof 
that  its  provisional  office  was  now  fulfilled.  It  only  remains  for  me 
to  observe,  under  this  view  of  the  subject,  that  there  is  a  close 
affinity  between  the  two  great  conditions  of  the  ancient  polity.  The 
abolition  of  slavery  has  always,  as  we  shall  presently  find,  been  co- 
incident with  the  separation  of  spiritual  and  temporal  power:  a 
natural  consequence  of  that  conjunction  of  the  two  authorities 
which  conferred  a  religious  sanction  on  the  dominion  of  the  master, 
and  at  the  same  time  exempted  this  domestic  subordination  from  all 
such  sacerdotal  interposition  as  might  restrain  that  absolute  dominion. 
Next  to  the  political  analysis  comes  the  moral.  I 
may  dismiss  it  very  briefly,  so  small  are  its  difficulties 
and  its  importance  in  comparison  with  those  of  the  political  anatysis 
of  this  régime.  The  institution  of  slavery  and  the  concentration 
of  the  spiritual  and  temporal  powers  indicate  the  necessary  moral 
inferiority  of  the  polytheistic  to  the  monotheistic  stage  of  human 
development. 

Moral  effects  of  Morality  is  profoundly  vitiated  throughout  its  rela- 
siavery.  tions,  personal,  domestic,  and  social,  by  the  mere  ex- 

istence of  slavery.  There  is  no  occasion  to  say  much  of  its  injur- 
ious influence  on  the  servile  class  ;  for  it  can  not  be  necessary  to 
prove  that  there  must  be  degradation  where  there  is  no  sense  of 
human  dignity,  and  where  the  moral  nature  is  wholly  neglected, 
and  the  evils  of  servility  neutralize  all  the  benefits  of  labor.  Im- 
portant as  such  considerations  must  be,  since  the  bulk  of  modern 
population  has  issued  from  this  unhappy  class,  and  bears  only  too 
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evident  marks  of  such  an  origin,  the  case  may  be  left  as  it  stands 
before  the  observation  of  us  all,  on  account  of  its  being  unques- 
tionable. We  have  therefore  only  to  comment  on  the  effects  of 
slavery  on  the  free, — on  the  masters, — whose  proper  development 
it  is  more  necessary  to  follow,  because  it  afterward  afforded  the 
type  of  universal  evolution.  Under  this  aspect  it  is  evident  that 
this  institution,  however  indispensable  to  human  advancement  in  a 
political  sense,  must  seriously  impede  moral  progression.  In  per- 
sonal morals,  which  the  ancients  knew  most  about,  the  effect  of  a 
power  of  absolute  command  over  slaves  who  were  bound  to  bear 
whatever  caprice  might  inflict,  was  of  course  to  impair  that  power 
of  self-rule  which  is  the  first  principle  of  moral  development — to 
say  nothing  of  the  dangers  from  flattery  which  beset  every  free 
man.  As  to  domestic  morals,  De  Maistre  was  no  doubt  right  in  the 
remark  that  slavery  must  have  corrupted  the  primary  family  rela- 
tions through  the  fatal  facility  it  offered  to  licentiousness;  so  that 
even  the  establishment  of  monogamy  was  little  more  than  a  profes- 
sion. As  for  social  morality, — which  consists  mainly  in  the  love  of 
mankind, — it  is  sufficiently  evident  that  the  universal  habits  of 
cruelty,  often  gratuitous  and  arbitrary,  exercised  toward  the  un- 
protected slaves,  must  foster  those  propensities  of  hardness  and 
even  ferocity,  which  were  ordinary  features  of  ancient  manners, 
blighting  even  the  best  nature  with  moral  injury.  No  less  fatal 
were  the  consequences  of  the  other  political  features  of  the  regime. 
It  was  through  the  confusion  of  the  spiritual  and  temporal  power 
that  the  morality  of  those  times  was  subordinated  to 
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the  polity;  whereas,  in  modern  days,  and  especially  morality  to  pah 
under  the  reign  of  Catholicism,  morality,  in  its  inde- 
pendence of  polity,  has  more  and  more  assumed  its  direction,  as  I 
will  presently  explain.  So  vicious  a  subjection  of  the  general  and 
permanent  in  morality  to  the  special  and  unstable  in  politics  must 
impair  the  consistency  of  moral  ordinances,  and  corrupt  their  purity 
by  postponing  the  estimate  of  the  means  to  that  of  the  immediate 
personal  end, and  inducing  a  contempt  of  the  fundamental  attributes 
of  humanity  in  comparison  with  those  required  by  the  existing  needs 
of  a  variable  policy.  Inevitable  as  such  an  imperfection  must  be, 
it  is  not  the  less  real,  nor  the  less  deplorable.  The  morality  of  the 
ancients  was,  in  fact,  like  their  polity,  essentially  military.  When 
nations  were  adapted  for  a  warlike  destination,  that  aim  became 
tiie  supreme  rule  in  the  estimate  of  moral  dispositions,  which  were 
esteemed  in  proportion  to  their  aptitude  to  aid  the  great  design, 
whether  in  the  way  of  command  or  obedience.  Again,  there  was 
an  absence  of  all  moral  education,  which  monotheism  alone  could 
institute.  There  was  no  compensation  for  this  great  elementary 
function  in  the  arbitrary  intervention  of  the  Greek  or  Roman  magis- 
trate, when  he  imposed  minute,  capricious,  and  fallacious  regula- 
tions upon  private  conduct.  The  only  resource  for  supplying  in 
any  degree  this  enormous  omission  was  to  insinuate  a  kind  of 
moral  instruction  into  the  popular  mind  by  means  of  festivals  and 
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shows,  such  as  have  lost  their  chief  importance  to  society  by  having 
deputed  their  moral  function  to  a  better  instrumentality.  The 
social  action  of  philosophers,  among  the  Greeks  first,  and  then  the 
Romans,  had  no  other  destination  ;  and  this  mode  of  abandoning 
such  a  function  to  private  agency,  without  any  legitimate  organiza- 
tion, could  only  disclose  the  imperfection,  in  regard  to  morality,  of 
the  régime,  without  adequately  repairing  it  ;  for  influence  of  that 
nature  could  amount  to  little  more  than  declamation,  always  im- 
potent and  often  dangerous,  whatever  may  have  been  its  provisional 
utility  in  preparing  a  future  regeneration.  The  causes  of  the  moral 
inferiority  of  the  polytheistic  organism  are  now  clear  enough.  If 
we  take  the  point  of  view  of  the  ancients  regarding  their  morality 
in  its  relation  to  their  polity,  we  cannot  hut  admire  its  aptitude  as 
an  aid  to  their  military  activity:  and  in  this  direction,  it  has  shared 
the  general  human  progression,  which  could  not  have  taken  place 
in  any  other  way.  But  it  is  no  less  strikingly  imperfect,  if  regarded 
BJ  a  necessary  phase  of  the  moral  education  of  mankind.  It  is  not 
that  the  sanction  of  human  passions  was  fatally  authorized  or  facili- 
tated by  polytheism.  Though  there  was  something  of  this,  the 
mischief  is  greatly  overrated  by  Christian  philosophers,  who  seem 

to  think  that  no  morality  could  resist  BUcll  a  solvent  :  yet  polytheism 
destroyed  neither  the  moral  instinct  of  the  race,  nor  the  gradual  in- 
fluence of  the  spontaneous  observations  on  the  Qualities  of  our  na- 
ture and  their  consequences,  which  good  sense  presently  amassed. 

On  the  Other  hand  monotheism  with  all  its  superiority  in  this  re- 
spect, has  not  realized  its  intrinsic  morality  any  better  in  those 
exceptional  cases  in  which  it  has  coexisted  with  any  slavery  and  the 
confusion  of  the  two  social  powers.  It  is  observable,  too.  that  this 
tendency,  with  which  polytheism  is  so  harshly  reproached,  ami 
which  was  a  necessary  consequence  of  the  extension  of  theological 
explanations  to  moral  Bnbjects,  afforded  a  free  and  natural  scope  to 
various  human  feelings,  which  had  been  too  much  repressed  before 
to  have  indicated  in  any  other  way  how  far  they  should  be  encour- 
aged or  neutralized,  when  morality  had  become  possible.  Theemi- 
nent  superiority  of  monotheism  should  not  therefore  induce  us  to 
disallow  the  participation  of  polytheism  in  the  office  of  theological 
philosophy,  whether  as  an  organ  of  the  advancing  race  in  establish- 
ing certain  moral  opinions,  which  must  he  rendered  almost  irresisti- 
ble by  such  universality;  or  by  sanctioning  those  rules  by  the 
perspective  of  a  future  life,  in  which  the  theological,  aided  by 
the  aesthetic  spirit,  set  up  its  ideal  type  of  justice  and  perfec- 
tion, so  as  to  convert  into  a  powerful  moral  auxiliary  a  spontaneous 
infantile  belief  in  the  eternal  prolongation  of  its  favorite  enjoy- 
ments. A  rapid  survey  in  truth  convinces  us  that  polytheism  insti- 
gated the  moral  development  of  mankind  in  all  important  aspects, 
independently  of  its  special  encouragements  of  qualities  most  suita- 
ble to  the  purposes  of  the  tirst  age  of  society. 

personal  moral-  Irs  efficacy  is  above  all  conspicuous  in  relation  to 
lty-  the  two  extreme  terms  of  morality, — the  personal  and 
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the  social.  The  military  application  of  the  first  was  evident  enough 
to  secure  especial  attention  to  it  ;  and  the  active  and  passive  energy 
which  is  the  prime  virtue  of  savage  life  was  carefully  developed. 
Begun  under  fetichism,  this  development  was  carried  forward  to 
perfection  under  polytheism.  The  simplest  precepts  relating  to 
this  elementary  class  of  virtues  required  the  intervention  of  the  re- 
ligious spirit;  and  there  is  no  doubt  that  its  sanction  was  given  to 
habits  of  physical  purification,  in  which  we  find  the  first  example 
of  that  superintendence  of  himself  which  Man  must  institute,  for 
any   purposes  of  action   or   resistance.     As   to   social 

iv        •-     •         i  -l  l     ,i      •  i   •       .i        Social  morality. 

morality,  it  is  clear  that  polytheism  encouraged  m  the 
highest  degree  that  love  of  country  which  took  its  rise  under  fetich- 
ism. Beginning  in  the  fetich  attachment  to  the  native  soil,  it  was 
stimulated  by  the  national  character  of  polytheism,  till  it  attained 
the  dignity  of  a  rooted  and  invincible  patriotism,  often  exalted  into 
a  conspicuous  fanaticism,  and  constituting  the  great  and  almost  the 
only  aim  of  moral  education.  We  see  at  once  its  bearing  upon 
social  progress,  and  how  it  must  have  been  fostered  by  the  small 
extent  of  nationality  of  that  age,  and  also  by  the  character  of  its 
wars,  which  rendered  death  or  slaver}7  always  imminent,  and  devo- 
tion to  country  the  only  salvation.  A  certain  degree  of  ferocity 
attended  this  virtue,  as  it  bound  up  a  hatred  of  foreigners  with  an 
attachment  to  a  small  number  of  compatriots;  but  it  was  a  stage  in 
the  progress  toward  that  love  of  the  whole  human  race  which  was 
introduced  by  Christianity,  and  which  would  have  been  wholly  in- 
compatible with  the  military  tendencies  of  antiquity.  To  polytheism 
Ave  must  also  refer  the  first  regular  organization  of  morality  in  re- 
gard to  old  age  and  ancestry,  a  veneration  for  which  was  indispen- 
sable to  that  sense  of  social  perpetuity  which  becomes  more  and 
more  important  as  theological  hopes  of  a  future  life  lose  their 
power,  and  till  the  positive  philosophy  establishes  it  for  ever  by 
-exhibiting  the  connection  of  the  individual  with  the  whole  human 
race,  past,  present,  and  future. 

The  most  imperfect  part  of  morality  under  polvthe-  Domestic  morai. 
ism  was  the  domestic.  It  was,  as  it  were,  dropped  be- ity- 
tween  the  personal  and  the  social  morality,  at  a  time  when  they 
were  too  directly  connected,  in  consequence  of  the  supremacy  of 
political  considerations.  We  shall  see  presently  how  it  is  the  immor- 
tal honor  of  Catholicism  that  it  instituted  a  sound  organization  of 
morality  by  connecting  it  chiefly  with  the  life  of  the  Family,  and 
making  the  social  virtues  depend  on  the  domestic.  Polytheism, 
however,  effected  a  beginning  of  domestic  morality  ;  and  it  was  un- 
der its  reign  that  mankind  rose  to  a  settled  monogamy.  Though 
polygamy  is  still  erroneously  attributed  to  climate,  any  one  may 
«satisfy  himself  that  it  has  been,  in  the  North  as  much  as  the  South, 
an  attribute  of  the  first  age  of  human  development,  immediately  fol- 
lowing that  in  which  the  difficulty  of  subsistence  controlled  the 
reproductive  instinct.  Necessary  as  polygamy  was  in  its  own  eea- 
son,  there  is  no  doubt  that  the  state  of  monogain v  is  the  most  Fuvo»*- 
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able  to  the  development  of  the  best  qualities  of  human  nature,  m 
bothsexes;  and  the  dawning  conception  of  this  social  condition 
led,  in  the  early  days  or"  polytheism,  to  the  first  establishment  of 
monogamy,  followed  by  necessary  prohibitions  of  incest.  Succes- 
sive improvements  of  the  conjugal  relation  accompanied  the  chief 
phases  of  the  polytheistic  regwii  ;  bur  the  Bocial  character  of 
Woman  was  far  from  being  duly  ascertained,  while  her  unavoidable 
dependence  on  Man  encouraged  too  much  of  his  primitive  rudeness. 
This  first  imperfect  rise  of  the  distinctive  feminine  character  is  ex- 
hibited in  the  constant  though  secondary  participation  of  women  in 

sacerdotal   authority,  which  was  expressly  granted    to   them    under 

polytheism, and  taken  from  them  by  monotheism.  As  civilization 
develops  all  intellectual  and  moral  differences,  and  therefore  among 

others,  those  of  the  m'\cs,  we  can  no  more  derive  a  favorable  pre- 
sumption of  the  corresponding  condition  of  women  because  they 
shared  the  priesthood,  than  because  they  shared  war  and  the  chase 
— which  there  is  no  reasonable  doubt  that  they  did.  There  is.  in 
fact,  abundant    proof   that  the  social  ^tate  of  Woman  was  radically 

inferior  under  the  polytheistic  rêgitm  to  what  it  became  in  the 
reign  of  Christianity.  In  times  when  men  were  hunters  and  herds- 
men, ami  then  when  they  were  warriors,  the  sexes  were  too  much 
separated,  and  their  affections  were  bestowed  otherwise  than  on 
each  other  :  ami  then  came  the  institution  of  slavery,  which  tended 
to  impair  the  conjugal  relation  very  seriously.  But,  in  spite  of 
these  evils,  polytheism  certainly  did  initiate  domestic  morality, 
though  less  effectually  than  personal  and  social  morals. 
Three phas^ of  Our  examination  of  polytheism  must,  I  think,  con- 
Btem-  vince  us  that  notwithstanding  vast  deficiencies  and  im- 
perfections, this  homogeneous  and  well-connected  system  could  not 
but  produce  men  of  greater  consistency  and  completeness  than  the 
world  has  since  seen  under  a  condition  of  humanity  less  purely  the- 
ological, while  not  as  yet  purely  positive.  However  this  may  be, 
one  more  task  remains,  to  complete  our  estimate.  We  must  review 
the  different  forms  assumed  by  the  system,  according  to  the  office 
it  had  to  fulfil,  in  aiding  human  progress.  We  must  distinguish 
between  theocratic  and  military  polytheism,  according  to  the  more 
temporal  character  assumed  by  tin;  concentration  of  the  two  pow- 
ers. Then  again,  in  the  military  system,  we  must  consider  the 
rising  stage  of  the  spirit  of  conquest,  and  that  of  its  completion  : 
and  thus,  the  polytheistic  régime  will  naturally  divide  itself  into 
three  parts,  which  we  may  call,  in  an  historical  way,  the  Egyptian 
method,  the  Greek,  and  the  Roman.  We  will  now  consider  the 
proper  prerogative  and  invariable  succession  of  the  three. 
The  Egyptian  or  The  intellectual  and  social  elements  of  a  primitive 
theocratic.  civilization  can  expand  only  under  the  almost  absolute 
rule  of  a  sacerdotal  class.  Prepared  by  fetichism  in  its  advanced 
state  of  star-worship,  and  perhaps  before  the  entire  transition  from 
the  pastoral  to  the  agricultural  life,  the  system  could  be  developed 
only  under  the  ascendency  of  polytheism.     Its  general  spirit  con- 
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sists  in  the  hereditary  transmission  of  functions  or  professions  which 
is  embodied  in  the  institution  of  Caste,  ruled  by  the 
supreme  caste  of  the  priesthood,  which,  being  the  de- 
pository of  all  knowledge,  established  a  connection  among  all  the 
heterogeneous  corporations  which  took  their  rise  from  families. 
This  ancient  organization,  not  framed  for  purposes  of  war,  though 
largely  extended  by  it,  did  not  assign  the  lowest  and  most  nume- 
rous caste  to  a  state  of  individual  slavery,  but  to  one  of  collective 
servitude,  which  is  even  more  unfavorable  than  that  of  slavery  to 
ultimate  emancipation.  The  inevitable  tendency  of  nascent  civili- 
zation to  such  a  system  appears  to  me  to  be  a  law  of  social  dynam- 
ics. We  see  it  now  in  the  Asiatic  races  so  exemplified  that  we  are 
apt  to  regard  it  as  proper  to  the  yellow  races,  though  the  white 
races  were  in  their  season  equally  subject  to  it,  with  the  difference 
that,  from  their  inherent  superiority,  or  through  the  influence  of 
more  favorable  circumstances,  they  disengaged  themselves  more 
rapidly  from  it.  But  the  system  could  become  thoroughly  char- 
acteristic only  under  conditions  which  repressed  warlike  propensi- 
ties, and  favored  the  sacerdotal  spirit.  The  local  causes  were  a 
combination  of  a  tine  climate  with  a  fertile  soil,  favoring  intellectual 
development  by  making  subsistence  easy;  a  territory  admitting 
naturally  of  internal  communication  ;  and  a  country  so  isolated 
to  be  secure  from  invasion,  while  offering  no  strong  inducements  to 
a  life  of  war.  These  conditions  are  best  found  in  the  valley  of  a 
great  river,  separated  from  the  rest  of  the  world  by  the  sea  on  the 
one  hand,  and  inaccessible  deserts  or  mountains  on  the  other. 
Thus  the  great  system  of  castes  flourished  first  in  Egypt,  Chaldsea, 
and  Persia;  and  it  abides  in  our  day  in  those  parts  of  the  East 
which  are  least  exposed  to  contact  with  the  white  nations,  as  in 
China,  Japan,  Tibet,  Ilindostan,  etc.;  and  from  analogous  causes, 
it  was  found  in  Mexico  and  Pern  at  the  rime  of  their  conquest. 
Traces  of  these  causes  may  be  recognised  in  all  instances  of  indi- 
genous civilization,  as  in  Western  Europe,  among  the  Gauls,  the 
Etruscans,  etc.  The  primitive  influence  may  be  perceived  among 
nations  whose  progress  has  been  accelerated  by  fortunate  coloniza- 
tion. The  general  impress  is  recognized  in  their  various  ulterior 
institutions,  and  is  not  entirely  effaced  in  the  most  advanced  socie- 
ties. In  short,  this  system  is  the  universal  basis  of  ancient  civili- 
zation. 

The  universality  and  tenacity  of  the  system  of  Caste  are  a  suffi- 
cient proof  of  its  suitability  to  human  needs,  in  its  season,  notwith- 
standing the  inconveniences  it  involved.  Nothing,  indeed,  could 
be  more  natural,  at  the  outset,  than  that,  by  domestic  imitation, the 
easiest  and  most  powerful  means  of  education,  employments  should 
descend  from  fathers  to  sons;  and  it  was  the  only  possible  training 
in  an  age  when  oral  transmission  was  the  sole  means  of  communi- 
cating conceptions.  In  fact,  there  is,  and  always  will  be,  a  ten- 
dency, though  ever  diminishing,  to  the  hereditary  adoption  of 
employments,  however  different  the  modern  method  may  be  from 
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the  ancient,  in  which  the  succession  was  tyran  ically  decreed  by 
law.  When  men  have  no  special  impulse  to  a  particular  occupa- 
tion, they  naturally  adopt  that  of  the  family;  and  the  only  way  of 
diminishing  the  tendency  is  by  improving  general  education,  so  as 
to  provide  by  abstract  and  systematic  inst  ruction  the  training  which 
formerly  required  a  concrete  and  empirical  domestic  apprentice- 
ship. It  was  in  this  way  that  Catholicism  put  an  end  to  the  hered- 
itary practice  of  the  priesthood,  which  was  once  as  universal  as 
that  of  any  other  functions  whatever,  public  or  private. 

The  distinguishing  properties  of  the  system  are  not  less  evident 
than  its  natural  origin.  We  owe  to  it  the  first  permanent  division 
between  theory  and  practice,  by  the  institution  of  a  speculative 
class,  invested  with  grand  prerogatives  of  dignity  and  leisure:  and 
to  this    period  we  must    refer   the    primitive   elements  of    genuine 

knowledge — it  being  that  in  which  the  human  mind  began  to  regu- 
late its  general  course.  The  same  may  be  said  of  the  fine  arts, 
then  carefully  cultivated,  not  only  for  the  sake  of  their  charm,  but 
as  tributary  to  dogma  and  worship  Oil  the  one  hand,  and  informa- 
tion and  religious  propagation  on  the  other.  The  industrial  devel- 
opment was  the  most  remarkable  of  all,  requiring  no  rare  intel- 
lectual qualifications,  inspiring  no  fear  in  the  ruling  class,  and 
furnishing,  under  the  reign  01  peace,  forces  adequate  to  the  most 
colossal  undertakings.  The  loss  of  many  useful  inventions  before 
the  preservative  institution  of  caste  arose  must  have  suggested  the 
need  of  it,  and  have  proved  its  advantages  afterward  in  securing 
the  division  of  labor  which  was  here  and  there  attained.  No  insti- 
tution has  ever  Bhown  itself  more  adapted  to  honor  ability  of  vari- 
ous kinds  than  this  polytheistic  organization,  which  often  exalted 
into  apotheosis  its  commemoration  of  eminent  inventors,  who  were 
offered  to  the  adoration  of  their  respective  caste.  In  a  social 
view,  the  virtue-  of  the  system  are  not  le»  conspicuous.  Politi- 
cally, its  chief  attribute  was  stability.  All  precautions  against 
attack  from  within  and  from  without  were  most  energetically  insti- 
tuted. Within,  all  the  castes  were  united  by  the  single  bond  of 
their  common  subordination  to  the  sacerdotal  caste,  from  which 
each  derived  all  that  it  had  of  special  knowledge  and  perpetual 
instigation.  There  never  was  elsewhere  such  a  concentration,  for 
intensity,  regularity,  and  permanence  of  human  power,  as  that 
possessed  by  the  supreme  caste,  each  member  of  which  (at  least,  in 
the  higher  ranks  of  the  priesthood)  was  not  only  priest  and  magis- 
trate, but  also  philosopher,  artist,  engineer,  and  physician.  The 
statesmen  of  Greece  and  Rome,  superior  as  they  were  in  accom- 
plishment and  generality  to  any  examples  that  modern  times  can 
show,appear  but  incomplete  personages  in  comparison  with  the  fine 
theocratic  natures  of  early  antiquity,  of  whom  Moses  is  the  most 
familiar  if  not  the  most  accurate  type.  The  only  pressing  external 
danger  was  from  the  growth  of  military  activity,  for  which,  how- 
ever, the  sacerdotal  policy  found  employment,  when  necessary,  in 
distant  expeditions  and  irrevocable  colonization.     As  to  its  influ- 
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ence  on  morals,  this  system  was  favorable  to  personal  morality,  and 
yet  more  to  domestic,  till  the  military  phase  of  polytheism  became 
preponderant  ;  for  the  spirit  of  caste  was  a  mere  extension  of 
the  family  spirit.  The  condition  of  Women  was  improved,  notwith- 
standing the  prevalence  of  polygamy;  for  they  were  rescued  from 
the  subjection  to  rude  toil  which  had  been  their  lot  in  a  barbaric 
age  ;  and  their  seclusion,  according  to  the  customs  of  polygamy, 
was  the  first  token  of  homage,  and  of  their  assignment  to  a  position 
more  conformable  to  their  true  nature.  As  to  social  morals — the 
system  was  evidently  favorable  to  respect  for  age,  and  homage  to 
ancestors.  The  sentiment  of  patriotism  did  not  as  yet  transcend 
love  of  caste,  which,  narrow  as  it  appears  to  us,  was  a  necessary 
preparation  for  the  higher  attachment.  The  superstitious  aversion 
to  foreigners  which  exists  under  a  system  of  caste  must  not  be  con- 
founded with  the  active  contempt  maintained  at  a  later  period  by 
military  polytheism. 

Notwithstanding  all  these  qualities,  the  theocratic  system  could 
not.  but  be  hostile  to  progress,  through  its  excessive  stability,  which 
stiffened  into  an  obstinate  immoveableness  when  new  expansions 
required  a  change  of  social  classification.  The  supreme  class  ap- 
propriated all  its  immense  resources  of  every  kind  to  the  preserva- 
tion of  its  almost  absolute  dominion,  after  it  had  lost,  by  long 
enjoyment  of  power,  the  chief  stimulus  to  its  own  progression.  At 
first  sight,  the  political  system  looks  well,  in  its  aspect  of  a  reign 
of  mind  ;  though  it  was  rather  a  reign  of  fear,  resting  as  it*did  on 
the  use  of  superstitious  terrors,  and  the  spells  offered  by  the  posses- 
sion of  the  earliest  physical  knowledge  ;  but  we  must  frankly  admit, 
on  consideration,  that  the  political  rule  of  intelligence  is  hostile  to 
human  progression.  Mind  must  tend  more  and  more  to  the  supreme 
direction  of  human  affairs;  but  it  can  never  attain  it,  owing  to  the 
imperfection  of  our  organism,  in  which  the  intellectual  life  is  the 
feeblest  part  ;  and  thus  it  appears  that  the  real  office  of  mind  is 
deliberative  ;  that  is,  to  modify  the  material  preponderance,  and 
not  to  impart  its  habitual  impulsion.  The  same  comparative  feeble- 
ness which  precludes  the  dominion  of  intelligence  would  render 
such  dominion  dangerous,  and  hostile  to  progress;  for  it  would  lose 
its  chief  stimulus,  and,  being  adapted  to  modi  t'y  and  not  to  com- 
mand, it  would  be  occupied  in  maintaining  its  monstrous  ascend- 
ency, instead  of  advancing  toward  perfection.  I  shall  have  to 
enlarge  further  on  this  consideration  in  another  chapter.  I  advert 
to  it  here  because  it  discloses  the  principle  of  the  stationary  char- 
acter imputed  to  the  theocratic  system  by  tin;  very  persons  who 
profoundly  admire  its  apparent  rationality.  It  is  clear,  from  this 
point  of  view,  that  the  extreme  concentration  of  powers  which  gives 
its  consistency  to  the  theocratic  system  must  retard  human  advance- 
ment, because  no  separare  portion  could  make  any  progress  without 
involving  the  great  whole  so  bound  up  together.  In  regard  to  sci- 
ence, for  instance,  which  ought  to  be  the  glory  of  the  system,  we 
know  that  scarcely  any  progress  was   made,  not  only  from  want  of 
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stimulus,  but  because  any  considerable  development  of  science 
would  have  been  fatal  to  the  whole  social  economy.  We  all  know 
that,  after  the  first  mental  revolution,  the  science  scan  flourish  only 
by  being  cultivated  for  their  own  Bakes,  and  not  as  instruments  of 
political  rule;  ami  analogous  considerations  hold  good  of  every 
other  department  of  the  social  system.  Thus,  we  must  admit  that 
the  theocratic  régime  institutes  a  general  human  progression  :  and 
that  it  afterward.-  retards  that  progression.  In  any  nation  in  which 
the  military  caste  has  failed  to  subordinate  the  sacerdotal,  no  im- 
mediate triumph  of  the  military  caste  has  saved  it  from  submission, 

sooner  or  later,  to  the  sacerdotal.     The  vanquished  have  absorbed 

the  victors:  the  conquering  foreigner  has  ended  by  being  chief 
among  the  native  priests,  and  everything  goes  OH  much  as  before. 
The  case  is  the  same  when,  by  internal  revolution,  military  chiefs 
have  triumphed  over  the  priests  ;  they  soon  involuntarily  acquire 
the   theocratic  character,   and   all    that    has    happened    has    been    a 

change  of  persons  or  of  dynasties.     The  transition  from  theocratic 

to  military  polytheism  was  effected  by  means  of  populations  whose 
external  circumstances  were  unfavorable  to  theocracy  and  favorable 

to  war;  and  by  means  of  that  colonization  which,  issuing  from  a 
society  of  castes,  could  not  plant  down  the  political  qualities  of  the 
institution  on  a  new  soil,  though  they  might  retain  its  intellectual 
and  moral  advantages.  While  the  hereditary  principle  continued 
to  settle  almost  everything,  the  grand  new  power  of  choice  for  per- 
sonal qualities  was  introduced — remaining  subordinate  to  the  old 
principle  for  awhile,  but  ever  gaining  in  extent  and  independence. 
The  political  equilibrium  of  the  two  principles,  which  might  at 
length  be  obtained,  depended  mainly  on  the  contemporary  degree 
of  military  activity,  which  was  an  admirable  test  of  the  merits  of 
corresponding  vocations.  Thus,  the  balance  was  maintained  among 
the  Romans  tor  a  course  of  centuries,  as  an  indirect  hut  necessary 
consequence  of  the  expansion  of  the  system  of  conquest  ;  whereas, 
among  the  Greeks,  for  an  opposite  reason,  legislators  and  philoso- 
phers had  always  been  laboriously  striving  to  reconcile  what  they 
called  oligarchy  and  democracy,  and  always  pretty  much  in  vain. 

When  we  turn  from  theocratic  to  military  polytheism,  we  find  a 
distinction  arising  between  intellectual  and  social  progression, 
The  Greek,  or  whichwere  hitherto  inseparable.  The  intellectual  is 
intellectual.  represented  by  the  Greek  regime,  which  was  interme- 
diate between  the  Egyptian  and  the  Roman,  being  more  intellectual 
than  the  one  and  less  social  than  the  other.  In  Greek  society 
there  was  abundance  of  military  activity  ;  but  it  was,  in  relation  to 
human  progression,  merely  desultory,  leaving  to  the  Romans  the 
political  function  of  permanent  conquest.  Greece  was  the  scene 
of  perpetual  conflicts  of  small  states,  till  Roman  dominion  spread 
over  ail.  The  peculiarity  is  explained  partly  by  geographical 
causes, — the  singular  partition  of  territory  by  gulfs,  isthmus,  and 
mountain  chains,  favoring  divisions  into  states;  and  partly  by  the 
social  cause  of  these  states  having  populations  almost  identical   in 
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language,  and  the  origin  and  degree  of  civilization  of  their  colonies. 
From  these  causes  arose  the  inability  of  the  Greek  states  to  employ 
a  warlike  activity  equal  to  that  of  the  Romans  in  subjugating  their 
nearest  neighbors,  and  the  necessity  of  pushing  it  to  a  distance; 
thus  pursuing  a  course  inverse  to  that  of  Rome,  and  radically  in- 
compatible with  the  progressive  establishment  of  such  an  extended 
and  durable  dominion  as  might  furnish  a  solid  basis  for  the  ulterior 
development  of  humanity.  Thus  it  was  that  the  Athenian  people, 
triumphant  in  the  Archipelago,  in  Asia,  in  Thrace,  etc.,  was  con- 
fined to  a  central  territory  no  larger  than  our  modern  provinces, 
camped  about  with  numerous  rivals  who  could  not  be  subdued  ;  so 
that  Athens  might  more  reasonably  propose  the  conquest  of  Egypt 
or  Asia  Minor  than  of  Sparta,  Thebes,  or  Corinth,  or  even  of  the 
little  adjacent  republic  of  Megara.  Thus  while  there  was  military 
activity  enough  to  preserve  the  Greeks  from  the  intellectual  and 
moral  torpor  induced  by  theocracy,  their  military  life  was  not  pre- 
ponderant enough  to  engross  the  faculties  of  the  most  eminent  men, 
who  could  not  feel  an  exclusive  interest  in  the  futile  struggles  of 
which  Greek  wars  mainly  consisted.  Their  cerebral  energy,  find- 
ing no  adequate  political  occupation,  was  thrown  back  upon  the 
intellectual  life;  and  the  masses,  under  the  same  influences,  were 
disposed  toward  the  same  culture,  especially  in  the  direction  of  the 
line  arts.  Still,  the  germs  of  this  intellectual  and  moral  develop- 
ment were  derived  from  theocratic  societies,  by  means  of  coloniza- 
tion. Through  the  concurrence  of  these  conditions  there  arose  in 
Greece  an  entirely  new  class,  destined  to  be  the  organ  of  mental 
progression,  as  being  eminently  speculative  without  being  sacer- 
dotal, and  active  without  being  engrossed  by  war.  By  a  slight 
change  of  this  antagonism,  in  both  directions,  the  philosophers, 
men  of  science,  and  artists,  continued  to  be  simply  pontiffs,  more  or 
less  elevated  in  the  sacerdotal  hierarchy,  or  became  humble  ser- 
vitors, charged  with  the  instruction  of  great  military  families. 
Thus,  though  military  activity  was  politically  barren  among  the 
Greeks,  it  wrought  in  favor  of  human  progression,  independently 
of  its  special  importance  in  rescuing  from  theocratic  influences  that 
little  nucleus  of  free-thinkers  who  were  in  some  sort  charged  with 
the  intellectual  destinies  of  our  race,  and  who  would  probably  have 
been  overwhelmed  in  theocratic  degradation,  but  for  the  sublime 
achievements  of  Thermopylae,  Marathon,  Salamis,  and  of  Alexander 
in  his  immortal  career  or  conquest. 

Of  the  operation  of  the  Greek  régime  on  the  fine 

ill  -if  1  a  Science. 

arts  enough  lias  been  said  for  my  purpose  here.  As 
to  the  scientific  aspect,  as  a  manifestation  of  a  new  intellectual 
element,  largely  affecting  the  rise  of  philosophy,  we  must  fix  our 
attention  on  the  formation,  nearly  thirty  centuries  ago,  of  a  con- 
templative class,  composed  of  free  men,  intelligent  and  at  leisure, 
with  no  determinate  social  function,  and  therefore  more  purely 
soeculative  than  theocratic  dignitaries,  who  were  occupied  in  pre- 
serving or  applying  their  predominant  power.      In  imitation  of 
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their  sacerdotal  precursors,  these  Bagea  or  philosopliers  at  first  cul- 
tivated all  the  parts  of  the  intellectual  domain  at  once,  —  with  the 
one  exception  that  poetry  was  early  separated  from  the  other  tine 
arts  in  virtue  of  its  more  rapid  expansion  :  hut  soon,  that  great 
division  arose  which  furnished  the  basis  of  our  scientific  develop- 
ment, when  the  positive  spirit  began  to  manifest  itself,  amidst  the 
philosophy,  first  theological  and  then  metaphysical, which  governed 
all  ancient  spéculât  ion.  The  first  appearance  of  the  true  Scientific 
spirit  was  naturally  in  the  form  of  mathematical  ideas, —  the  neces- 
sary origin,  from  their  simplicity,  generality,  and  abstract  charac- 
ter, of  rational  positivism.  It  was  by  these  qualities  that  mathe- 
matical ideas  were  the  first  to  he  withdrawn  from  the  theological 
jurisdiction  under  which  they  had  been  only  implicitly  comprehend- 
ed ;  and  it  was  through  them  that  purely  arithmetical  ideas  were  a 
subject  of  study  before  geometry  was  disengaged  from  the  art  of 
measurement,  with  which  it  was  incorporated  in  theocratic  specula- 
tion.     The  very  name   of   the  science,  however,  indicates  a  culture 

almost  a.-  ancient  :  and  geometry,  properly  so  called,  could  alone 
offer  an  adequate  field  for  arithmetical,  and  yet  more  for  algebraic 
pursuit;   which  could  n<>t  at  first  he  separated.     Thence  Thaïes 

derived  the  first  true  geometry,  which  he  presented  in  his  funda- 
mental theory  of  rectilinear  figures,  soon  extended  by  the  immortal 
discovery  of  Pythagoras,  which  might  indeed  have  been  derived 

from  the  théorème  of  Thaïes  on  proportional  lines,  if  the  power  of 
abstract  deduction  had  been  sufficiently  advanced,  hut  which  pro- 
ceeded from  the  distinct  principle  of  the  direct  study  of  areas. 
Tiie  well-known  fact  of  Thaïes  teaching  the  Egyptian  priests  to 
measure  the  height  of  their  pyramids  by  the  length  of  their  shad- 
ows is.  to  the  thoughtful,  a  symptom  of  vast  significance,  disclos- 
ing the  true  state  of  science,  Still  absurdly  exaggerated  in  favor  of 
ancient  theocracy,  while  it  exhibits  tiie  intellectual  progress  already 
made  when  human  reason  began  to  deal,  for  purposes  of  scientific 
utility,  with  an  order  of  phenomena  which  had  hitherto  been  merely 
a  subject  of  superstitious  terror.  From  that  date  geometry  rose, 
by  the  aid  of  the  invention  of  conic  sections,  to  the  perfection 
which  it  exhibited  in  the  genius  of  Archimedes,  in  whom  we  rec- 
ognize the  eternal  type  of  the  true  geometer,  and  the  originator 
of  the  fundamental  methods  to  which  we  owe  all  subsequent 
progress.  After  him,  I  need  specify  (except  perhaps  Apol- 
lonius) only  Hipparchus,  the  founder  of  trigonometry  (after  the 
preparation  made  by  Archimedes),  the  inventor  of  the  chief 
methods  of  celestial  geometry,  and  the  indicator  of  its  practical 
relations,  in  regard  to  the  ascertainment  of  time  and  place. 
Mathematical  speculation  then  offered  the  only  field  for  scientific 
activity,  for  reasons  exhibited  in  the  whole  course  of  this  work,  and 
illustrated  by  the  very  name  of  the  science  indicating  its  exclusive 
positivity  at  that  period.  The  study  of  life  by  the  physician  Hip- 
pocrates, and  the  works  of  Aristotle  on  animals,  meritorious  as 
they  are,  could  not  so  affect  the  human  mind  as  to  render  it  ade- 
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quate  to  sciences  of  such  complexity  as  to  require  a  systematic 
creation  in  a  remote  future. 

Wirli  this  advent  of  rational  positivity  came  in  that  spirit  of 
special  research  which  at  once  distinguished  the  new  order  of  spec- 
ulations from  the  indeterminate  contemplations  of  the  ancient  phi- 
losophy. Our  modern  need  is  of  new  generalities;  hut  the  ease 
of  the  ancients  was  very  different.  The  pursuit  of  specialities 
then  involved  no  political  disadvantages  ;  and  it  was  the  only  means 
by  which,  independently  of  the  common  need  of  division  of  employ- 
ments, the  human  mind  could  learn  to  penetrate  the  depths  of  any 
subject  whatever.  In  short,  the  scientific  spirit  was  nor,  under  the 
theological  regime,  the  chief  ulterior  element  of  the  positive  regime, 
but  only  destined  for  its  remote  preparation  ;  and  it  must  therefore 
be  special  in  its  character,  or  fail  altogether:  and  there  is,  in  fact, 
no  doubt  that  men  of  science,  properly  so  called,  began  to  appear 
as  a  separate  class  from  the  philosophers,  at  the  memorable  epoch 
distinguished  under  this  point  of  view  by  the  foundation  of  the 
museum  of  Alexandria,  directly  adapted  to  satisfy  this  new  intel- 
lectual need,  when  progressive  polytheism  had  achieved  its  final 
triumph  over  the  stationary. 

As  for  the  purelv  philosophical  development,  it  had 

r  l      c  •*  r      .•  /•  i  >>_l-  Philosophy. 

tor  some  time  betore  its  separation  from  the  scientific, 
been  influenced  by  the  nascent  positivity.  This  is  shown  by  the 
marked  intervention  of  metaphysics.  Before  astronomical  study 
had  begun  to  disclose  the  existence  of  natural  laws,  rhe  human 
mind,  eager  to  escape  from  the  exclusively  theological  régime,  was 
searching  among  rudimentary  mathematical  conceptions  for  univer- 
sal ideas  of  order  and  fitness,  which,  confused  and  illusory  as  they 
were,  were  a  genuine  first  presentiment  of  the  subjection  of  all 
phenomena  to  natural  laws.  This  original  loan  of  science  to  phi- 
losophy was  the  basis  of  the  whole  Greek  metaphysics  ;  and  the 
metaphysical  spirit  followed  upon  mathematical  discovery,  passing 
from  the  mysteries  of  numbers  to  those  of  forms,  as  science  pro- 
ceeded from  arithmetic  to  geometry,  and  at  length  comprehended 
both  classes  of  ideas.  Aristotle's  mighty  work  will  always  be  the 
most  admirable  monument  of  this  philosophy,  and  an  immortal  tes- 
timony to  the  intrinsic  power  of  human  reason  in  a  period  of  extreme 
speculative  imperfection,  passing  sagacious  judgment  on  the  sci- 
ences and  fine  arts,  and  omitting  from  his  range  of  conceptions  only 
the  industrial  arts,  which  were  then  thought  beneath  the  notice  of 
free  citizens.  When  the  Alexandrian  establishment  had  separated 
philosophy  into  natural  and  moral,  it  obtained  a  more  and  more 
active  social  existence,  and  strove  forever-increasing  influence  upon 
the  government  of  mankind.  Notwithstanding  the  strange  extrav- 
agances of  this  new  phase,  it  was  as  necessary  as  the  first  in  prep- 
aration for  the  monotheistic  regime,  not  only  as  precipitating  the 
decline  of  polytheism,  but  as  unconsciously  supplying,  as  we  shall 
see,  a  germ  of  spiritual  reorganization.  If  we  made  a  thorough 
examination  into  the  series  of  speculations  on  the  supreme  good, 
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we  should  discover  a  tendency  to  conceive  of  social  economy  in 
complete  independence  of  all  theological  philosophy.  But  such  a 
hope  could  have  none  hut  a  critical  influence,  like  all  that  sprang 
from  this  philosophy,  which  was  the  active  organ  of  an  intellectual 
and  moral  anarchy  very  like  our  own.  Its  radical  unfitness  to  he 
a  hasis  of  even  mental,  and  much  inure  social  organization,  is 
nnqnestiouable,  at  the  time  of  its  chief  spiritual  activity,  as  we  see 
by  the  continuous  progress  of  universal  ami  systematic  doubt,  lead- 
ing every  school  from  Socrates  to  l*yrrho  and  Epicurus  to  a  denial 
of  ail  external  existence.  This  strange  issue,  directly  incompatible 
with  any  idea  of  natural  law,  discloses  the  radical  antipathy  be- 
tween the  metaphysical  spirit  and  the  positive,  from  the  time  of  the 

separation  of  philosophy  from  science;  a  separation  which  the  «rood 

sense  of  Socrates  saw  to  he  impending,  hut  without  suspecting  either 
the  limits  or  the  dangers  involved.  Its  distinctive  social  action 
throughout  its  whole  course,  reprobated  as  it  will  ever  he  hy  pos- 
terity, was  well  represented  by  the  noble  Fabricins,  when,  speaking 
of  Epicureanism,  be  regretted  that  Bach  s  moral  philosophy  as  that 

did  not  prevail  among  the  Samnites  and  the  other  enemies  of  Rome, 

because  it  would  then  be  so  easy  to  conquer  them.    Its  intellectual 

action  was  scarcely  more  favorahle;  as  we  may  judge  hy  the  fact 
that  when  the  separation  between  philosophy  and  science  had  gone 
sufficiently  far,  the  most  eminent  philosophers  were  ignorant  of 
knowledge  which  was  popularized  in  the  school  of  Alexandria;  as 
when  the  philosophy  of  Epicurus  put  forth  those  strange  astronom- 
ical absurdities  which  the  poet  Lucretius  piously  repeated,  half  a 
century  after  the  time  of  Hipparchus.  In  short,  metaphysics  de- 
sired to  he  so  independent  and  absolute  as  to  he  emancipated  from 
the  only  two  powers  that  can  organize. — theology  and  science. 
The  Roman  or  The  Koiiiau  civilization  will  not  detain  us  so  long  as 
Military.  t}ie  (Jpeg^     It   js  more  simple   and   marked;  and    its 

influence  on  modern  society  is  more  complete  and  evident,  I  may 
point  out  here,  that  in  assigning  the  names  Greek  and  Roman  to 
certain  phases  of  civilization,  I  am  not  deserting  my  abstract 
method  of  research,  but  rendering  those  names  abstract,  by  making 
them  the  representatives  of  certain  collective  conditions.  An- 
tiquity presents  many  populations  animated  by  military  activity, 
hut  prevented  by  circumstances  from  fulfilling  a  career  of  conquest  ; 
and,  on  the  other  hand,  inverse  influences  have  favored  an  opposite 
state.  Eacli  case  must,  in  its  extreme,  furnish  an  instance  of  pre- 
ponderant political  or  intellectual  superiority.  The  system  of  con- 
quest could  not  be  completely  carried  out  by  more  than  one  power: 
and  the  spiritual  action  which  was  compati  hie  with  the  age,  must 
operate  from  a  single  centre  first,  whatever  the  ulterior  propagation 
might  amount  to.  The  further  we  examine,  the  more  we  shall  see 
that  there  has  been  nothing  fortuitous  about  this  double  process  of 
human  advancement,  even  in  the  places  and  times  indicated  by 
these  representative  names.  As  to  the  places,  it  is  obvious  that 
the  two  movements,  political  and  intellectual,  go  forward  in  scenes 
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.sufficiently  but  not  too  remote,  so  that  at  the  outset  the  one  should 
not  be  absorbed  or  perverted  by  the  other,  while  yet  they  should 
be  able,  after  a  certain  progress  had  been  made,  to  penetrate  each 
other,  so  as  to  conduce  and  converge  equally  to  the  monotheistic 
regime  of  the  Middle  Ages,  which  we  shall  soon  see  to  have  issued 
from  this  memorable  combination.  As  to  the  time,  it  is  obvious 
that  the  mental  progression  of  Greece  must  precede  by  some  cen- 
turies the  extension  of  the  Roman  dominion,  the  premature  estab- 
lishment of  which  would  have  radically  impeded  it  by  crushing  the 
independent  activity  from  which  it  arose  :  and  if  the  interval  had, 
on  the  other  hand,  been  too  great,  the  universal  propagation  and 
social  use  would  have  failed,  because  the  original  movement,  which 
could  not  be  of  any  great  duration,  would  have  become  too  much 
weakened  at  the  time  of  contact.  On  the  other  hand,  when  the 
first  Cato  insisted  on  the  explulsion  of  the  philosophers,  the  political 
danger  from  metaphysical  contagion  was  pretty  nearly  gone  by, 
since  the  Roman  impulsion  was  by  that  time  too  decided  to  be 
really  liable  to  such  adulteration  :  but  if  a  permanent  contact  had 
been  possible  two  or  three  centuries  earlier,  it  would  certainly 
have  been  incompatible  with  the  free  and  unmixed  course  of  the 
spirit  of  conquest. 

The  more  we  study  the  Roman  people,  the  more  we  see  that  it 
was  indeed  destined  to  universal  empire,  as  its  own  poet  said,  and 
as  every  citizen  perseveringly  and  exclusively  desired.  The  nation 
freed  itself  from  its  theocratic  beginning  by  the  expulsion  of  its 
kings,  but  securing  its  own  organization  by  means  of  the  senatorial 
caste,  in  which  the  sacerdotal  was  subordinated  to  the  military 
power.  When  this  wise  and  energetic  corporation  of  hereditary 
captains  failed  to  yield  to  the  people  or  the  army  such  influence  as 
might  attach  them  to  the  system  of  conquest,  the  natural  march  of 
events  had  the  needed  effect.  Generally  speaking,  the  formation 
and  improvement  of  the  internal  constitution,  and  the  gradual  ex- 
tension of  external  dominion,  depended  on  each  other  much  more 
than  on  any  mysterious  superiority  of  design  and  conduct  in  the 
chiefs,  whatever  may  have  been  the  influence  of  individual  political 
genius,  to  which  a  vast  career  was  thus  opened.  The  first  cause 
of  success  was  the  convergence  of  all  the  mean6  of  education,  direc- 
tion, and  execution,  toward  one  homogeneous  and  permanent  end, 
more  accessible  than  any  other  to  all  minds,  and  even  to  all  hearts. 
The  next  cause  was  the  gradual  course  of  the  progression.  When 
we  see  this  noble  republic  devoting  three  or  four  centuries  to  the 
solid  establishment  of  its  power  in  a  radius  of  under  a  hundred 
miles,  about  the  same  time  that  Alexander  was  spreading  out  his 
marvellous  empire  in  the  course  of  a  few  years,  it  is  not  difficult  to 
foresee  the  fate  of  the  two  empires,  though  the  one  usefully  pre- 
pared the  East  for  the  succession  of  the  other.  Another  cause  of 
success   was  the  course  of  conduct   steadilv   pursued 

.      .  ,  .  .  .     ,    ",     '.  i  Conquest. 

toward  the  conquered  nations  ;  the  principle  being  that 

of  progressive  incorporation,  instead  of  the  instinctive  aversion  to 
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foreigners  which  elsewhere  attended  the  military  spirit.  If  the 
world,  which  resisted  everv  other  power,  rather  welcomed  than 
withstood  the  Roman  rule,  it  was  owing  to  the  new  spirit,  of  large 
and  complete  aggregation  which  distinguished  it.  When  we  com- 
pare the  conduct  of  Rome  toward  vanquished,  or  rather  incorpora* 
ted  peoples,  with  the  dreadful  vexations  and  insulting  caprices  that 
the  Athenians  (who  were  otherwise  verv  attractive)  heaped  upon 
their  tributaries,  and  even  at  times  on  their  allies,  we  see  that  the 
Greeks  aimed  at  making  the  most  of  a  precarious  sway,  while  the 
Romans  were  securely  advancing  toward  universal  supremacy. 
Never  BÎnce  that  period  has  the  political  evolution  been  manifested 
in  such  fullness  and  unity,  in  the  people  and  their  leaders — the  end 
being  kept  in  view.  The  moral  development  was  in 
harmony  with  the  same  end  —  the  individual  man  being 
disciplined  for  military  life,  and  domestic  molality  being  un- 
questionably higher  than  in  Greece.  The  most  eminent  Greeks 
Wasted  much  01  their  leisure  among  courtesans;  whereas  among 
the  Romane  the  social  consideration  and  legitimate  influence  of 
women   were  largely  increased,  while  their  moral  existence  was 

more  strict  Iv  con  fined  to  the  purposes  of  their  destination.  The  in- 
troduction of  family  names,  unknown  in  G  recce,  is  a  sullicient  test  i- 
tnony  to  the  growth  of  the  domestic  spirit. — Social  morals  also 
were  in  a  rising  state,  notwitstanding  the  hardness  and  cruelty  to 
slaves,  customary  in  that  period,  and  the  ferocity  encouraged  hy 
the  horrible  nature  of  popular  amusements,  which  shock  the  feel- 
ing of  a  modern  time.  The  sentiment  of  patriotism  was  modified 
and  ennobled  by  the  best  disposition  toward  the  vanquished,  and 
had  something  of  the  character  of  the  universal  charity  soon  to  he 
proposed  by  monotheism.  This  remarkable  nation  presents  the  su- 
preme case  of  the  political  government  of  morality;  so  that  the 
morality  may  he  divined  by  a  direct  consideration  of  the  polity. 
Born  to  command  in  order  to  assimilate;  destined  to  extinguish  by 
its  own  ascendancy  the  barren  military  activity  which  threatened 
to  disintegrate  humanity  ;  accepting  only  to  discard  the  common 
tendencies  of  original  civilization,  this  nohle  nation  manifested, 
amid  its  prodigious  imperfections,  an  assemblage  of  qualities 
adapted  to  its  mission  ;  a  mission  which,  being  fulfilled  and  inca- 
pable of  reproduction,  will  immortalize  the  name  of  Rome  to  the 
intellectual  de-  remotest  ages  of  political  existence.  The  intellectual 
veiopement.  development  could  be  no  nore  than  accessory  ;  consist- 
ing in  extending  the  mental  action  induced  by  Greek  civilization  ; 
and  this  it  accomplished  with  an  earnestness  that  contrasts  well 
with  the  peurile  jealousies  which  still  further  divided  the  Greek 
mind.  The  Roman  imitations  were  necessarily  inferior  to  the 
Greek  originals;  but  there  were  some  exceptions  to  this  inferiority, 
especially  in  the  historical  department,  as  was  natural.  The  de- 
cline of  Rome  testifies  to  the  justice  of  our  estimate  of  its  mission. 
When  its  dominion  could  be  extended  no  farther,  this  vast  organ- 
ism, having  lost  its  moving  principle,  fell  into  dissolution,  exhibiting 
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a  moral  corruption  without  parallel  in  the  history  of  society;  for 
nowhere  else  has  there  existed  such  a  concentration  of  means,  in 
the  form  of  power  and  wealth,  in  the  absence  of  any  end.  The 
passage  of  the  republic  to  imperial  government,  though  evidently 
compelled  by  the  circumstance  which  converted  extension  into  pres- 
ervation, was  no  reorganization,  but  only  a  mode  of  chronic  de- 
struction of  a  system  which  must  perish  because  it  did  not  admit 
of  regeneration.  The  emperors  were  mere  popular  chiefs,  and.  in- 
troducing no  fresh  principles  of  order,  only  accelerated  the  decline 
of  the  senatorial  caste,  on  which  everything  depended,  but  whose 
function  was  now  exhausted.  When  Cœsar,  one  of  the  greatest  of 
men,  sank  under  the  alliance  of  metaphysical  fanaticism  with  aris- 
tocratic rage,  this  foolish  and  odious  murder  had  no  other  issue 
than  raising  to  the  leadership  of  the  people  against  the  senate  men 
much  less  lit  for  the  government  of  the  world  ;  and  none  of  the 
changes  which  ensued  ever  admitted  of  any  return,  however  tempo- 
rary, to  the  genuine  Roman  organization,  because  its  existence  was 
inseparably  connected  with  the  gradual  extension  of  conquest. 

Having  thus  reviewed  the  three  essential  phases  of  ancient  poly- 
theism, we  have  only  to  indicate  the  tendency  of  the  whole  regime 
to  produce  the  monotheistic  order  of  the  Middle  Ages,  by  which 
the  relative  character  of  polytheism  will  be  indisputably  established. 

In  an  intellectual  view,  the  filiation  is  perfectly  clear  ;  preparation  for 
the  necessary  and  continuous  destination  of  the  Greek  Monotheism. 
philosophy  being  to  serve  as  the  organ  of  the,  irrevocable  decline 
of  polytheism,  in  preparations  for  the  advent  of  monotheism.  The 
only  essential  rectification  of  modern  opinion  required  in  this  matter 
is  to  recognise,  in  this  great  speculative  revolution,  the  latent  influ- 
ence of  the  nascent  positive  spirit  in  giving  an  intermediary  character 
to  this  philosophy, which,  ceasing  to  be  wholly  theological,  and  unable 
as  yet  to  be  scientific,  constitutes  that  temporary  chronic  malady, 
the  metaphysical  state.  The  confused  sense  of  the  necessary  ex- 
istence of  natural  laws,  awakened  by  the  introduction  of  geometri- 
cal and  astronomical  truths,  was  the  only  means  of  giving  any 
philosophical  consistence  to  that  universal  disposition  to  monothe- 
ism which  arose  from  the  steady  progress  of  the  spirit  of  observa- 
tion, circumscribing  supernatural  intervention  till  it  was  condensed 
into  a  monotheistic  centre.  If  no  theological  unity  was  possible 
amidst  the  instability,  isolation,  and  discordance  of  primitive  obser- 
vations of  nature,  neither  could  reason  be  satisfied  amidst  the  con- 
tradictions of  a  multitude  of  capricious  divinities  when  the  regularity 
of  the  external  world  was  becoming  more  apparent  as  observation 
extended.  I  remarked  before  that  the  transition  was  facilitated  by 
the  belief  in  fate,  as  the  god  of  immutability,  to  whom  the  other 
gods  were  subordinated  more  and  more  as  the  permanence  of 
natural  relations  was  revealed  by  accumulated  experience.  The 
irresistible  conviction  of  such  supremacy  was  the- Original  and  un- 
disputed basis  of  a  new  mental  regime,  which  has,  at  this  day.  be- 
come complete  for  the  highest  order  of  minds.     The  mode  of  transi- 
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tion  can  not  be  questioned  if  we  consider  that  the  Providence  of 
the  monothéiste  is  nothing  else  than  the  Fate  of  the  polytheists, 
gradually  inheriting  and  absorbing  the  prerogatives  of  all  the  other 

deities,  and  only  assuming  a  more  determinate  and  concrete  char- 
acter, as  a  more  active  extension  succeeded  to  the  vague  and  ab- 
stract earlier  conception.  Absolute  monotheism,  as  presented  by 
metaphysical  deists, — that  is,  the  doctrine  of  one  supernatural 
being,  without  mediators  between  him  and  Man, — is  a  mere  abstrac- 
tion, which  can  furnish  no  basis  for  any  religious  system  of  real 
efficacy,  intellectual,  moral,  or,  above  all,  social.    The  popular  idea 

of  monotheism  closely  resembles  the  latest  polytheistic,  conception 
of  a  multitude  of  supernatural  beings,  subjected  directly, regular! J, 
and  permanently  to  the  sway  of  a  single  will,  by  which  their  re- 
spective offices  are  appointed  :  ami  the  popular  instinct  justly  rejects 
as  barren  the  notion  of  a  god  destitute  of  ministers.  Thus  re- 
garded, the  transition,  through  the  idea  of  Pate,  to  the*  conception 
of  Providence,  is  clear  enough,  as  effected  by  the  metaphysical  spirit 
in  its  growth. 

Besides  the  reasons  already  assigned  for  the  Greet  philosophy 

having  taken  the  lead,  when  the  rest  of  the  world  was  ready,  we 
must  bear  in  mind  the  accordance  of  the  spirit  of  doubt  and  intel- 
lectual decision  with  the  tendencies  «>f  the  contemporary  social 
siate.  The  military  education  of  the  Greeks,  unprovided  with  an 
adequate  object  ;  the  fluctuating  state  of  their  polity;  and  the  per- 
petual contentions  among  peoples  at  once  alike  and  mutually  re- 
pugnant,— were  all  predisposing  causes  of  the  reception  of  the 
metaphysical  philosophy,  which  in  due  time  disclosed  a  congenial 
career  to  the  Greek  mind.  It  could  never  have  obtained  a  footing 
in  Rome  while  a  single  clear  aim  absorbed  all  the  powers  of  the 
nation  ;  nor  did  it.  when  that  aim  was  accomplished.  When 
Rome  was  mistress  of  the  world,  the  conflicts  of  Greek  rhetori- 
cians and  sophists  never  excited  more  than  a  factitious  kind  of 
interest 

From  the  outset,  as  I  observed  before,  the  metaphysical  philoso- 
phy contemplated  some  sort  of  government  of  society  by  mind, 
under  the  direction  of  some  metaphysical  system  or  other.  This 
is  shown  by  the  convergence  of  all  manner  of  discordant  Utopias 
toward  the  same  end.  But  the  radical  incapacity  of  metaphysics 
was  so  apparent  when  moral  philosophy  came  to  be  applied  to  the 
conduct  of  society,  that  it  became  necessary  to  draw  toward  mono- 
theism, which  was  the  centre  of  all  important  speculation,  the  only- 
basis  of  the  needed  anion,  and  the  only  fulcrum  of  genuine  spiritual 
authority.  Thus  we  see  that  in  the  grandest  period  of  Roman  em- 
pire, the  various  philosophical  sects  were  more  theologically  inclined 
than  for  two  or  three  centuries  before,  busily  propagating  monothe- 
istic doctrine,  as  the  only  intellectual  basis  of  universal  association. 
As  science  was  then  only  nascent,  and  metaphysics  could  organize 
nothing  but  doubt,  it  was  necessary  to  recur  to  theology,  for  the  sake 
of  its  social  properties,  which  were  to  be  cultivated  on  the  monothe- 
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istic  principle.  The  Roman  sway  was  favorable  to  this  process, 
both  because  it  had  organized  wide  intellectual  communication,  and 
because  it  exhibited  within  its  bounds  the  whole  collection  of  reli- 
gions in  all  their  barrenness,  and  thus  called  for  a  homogeneous 
religion  such  as  monotheism  ;  the  only  one  which  offered  such 
dogmatic  generality  as  would  suit  all  the  elements  of  this  vast 
agglomeration  of  nations. 

The  social  aspect  of  this  revolution  (the  greatest  the  world  has 
ever  seen,  except  the  one  in  progress)  also  shows  it  to  be  a  neces- 
sary result  of  that  combination  of  Greek  and  Roman  influence,  at 
the  period  of  their  interpénétration,  which  Cato  so  unavailingly  op- 
posed. The  fact  of  this  combination  throws  much  light  on  the 
division  of  the  spiritual  and  the  temporal  power,  which  appears 
paradoxical  till  its  causes  are  understood.  The  speculative  ambi- 
tion of  the  metaphysical  sects  impelled  them  to  aim  at  absolute  do- 
minion,— at  guiding  not  only  the  opinions  and  morals  of  men.  but 
their  acts  and  practical  affairs,  by  philosophers,  who  should  have 
become  supreme  in  authority.  It  was  yet  too  early  for  the  concep- 
tion of  a  regular  division  between  moral  and  political  government: 
neither  philosophers  nor  emperors  dreamed  of  it.  Thus,  philosophy 
was  in  perpetual,  though  latent  insurrection  against  a  political  sys- 
tem under  which  all  social  power  was  concentrated  in  the  hands  of 
military  chiefs.  Its  professors,  the  independent  thinkers  who,  with- 
out any  regular  mission,  proposed  themselves  to  the  astonished  but 
acquiescent  public  and  magistracy  as  intellectual  and  moral  guides 
in  all  the  affairs  of  life,  were,  in  their  veiy  existence,  a  germ  of 
future  spiritual  power,  apart  from  the  temporal:  and  this  is.  in  a 
social  view,  the  mode  in  which  Greek  civilization  participated  in 
bringing  about  the  new  state  of  things.  On  the  other  hand,  when 
Rome  gradually  conquered  the  world,  nothing  was  further  from  her 
thoughts  than  ever  giving  up  the  system  which  was  the  basis  of 
her  greatness,  and  under  which  all  sacerdotal  power  was  in  the  hands 
of  military  chiefs:  and  yet,  she  contributed  her  share  toward  the 
formation  of  an  independent  spiritual  power.  It  happened  through 
her  finding  the  impossibility  of  keeping  together  portions  of  her 
empire  so  various  and  remote  by  any  temporal  centralization,  how- 
ever stringent;  and,  again,  by  her  military  activity  passing  from  the 
offensive  to  the  defensive  state,  and  parting  off,  for  want  of  central 
aim,  into  independent  principalities,  requiring  the  advent  of  the 
spiritual  power,  to  unite  them  in  a  common  bond.  We  shall  see 
that  this  was  the  real  origin  of  the  feudality  of  the  Middle  Ages. 
A  third  way  was  that  a  universal  morality  became  necessary,  to 
unite  the  nations,  which  were  brought  forcibly  together  while  urged 
to  mutual  hatred  by  their  respective  forms  of  polytheism  ;  and  the 
need  was  met  and  satisfied  by  the  communication  of  those  higher 
and  more  general  views  and  feelings  which  the  conquering  nobles 
had  acquired  by  exercise  and  proof.  In  this  way  it  appears  that 
the  political  movement  had  as  much  share  as  the  philosophical  in 
causing  that  spiritual  organization  which  distinguished  the  Middle 
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Ages,  and  which  owed  its  attribute  of  generality  to  the  one  move- 
ment, and  that  of  morality  to  the  other. 

As  nothing  was  fortuitous  in  this  great  revolution. 

The  Jews.        ,  . .         °  ,        , .  i  •     i        i 

but,  on  the  contrary,  every  leading  feature  might  be 
anticipated  after  doe  consideration  of  the  conditions  I  have  indi- 
cated, it  may  be  interesting  to  observe  what  Roman  province  must 
be  the  scene  of  the  great  result  of  the  dualism  just  described.  It 
must  be  a  portion  of  the  empire  which  was  especially  prepared  for 
monotheism,  and  for  the  habitual  existence  of  an  independent  spirit- 
ual power.  It  must  have  an  intense  and  obstinate  nationality,  which 
would  make  it  suffer  under  isolation,  and  find  a  way  out  of  it,  with- 
out surrendering  its  peculiar  faith,  and  indeed  being  disposed  to 
propagate  it.  These  conditions  point  to  the  little  Jewish  theocracy, 
derived  in  an  accessory  way  from  the  Egyptian,  and  perhaps  also 
the  Chaldean  theocracy,  whence  it  probably  emanated  by  a  kind  of 
exceptional  colonization  of  the  sacei dotal  caste,  the  superior  orders 
of  which,  become  nioiiotlieists  by  their  own  intellectual  progress, 
were  led  to  institute,  as  a  refuge  or  an  experiment,  a  monotheistic 
colony,  in  which  monotheism  preserved  a  difficult  but  avowed  ex- 
istence,— at  least,  after  the  separation  of  the  ten  tribes.  Before  the 
annexation  to  Rome,  this  anomalous  people  was  only  the  more 
isolated  by  its  faith,  through  the  pride  of  superiority  which  en- 
hanced, in  their  case,  the  Superstition  of  exclusive  nationality 
proper  to  all  theocracies.  This  peculiarity  was  beneficial  to  the 
great  movement,  by  furnishing  the  first  direct  instruments  of  the 
universal  regeneration. 

This  view  seems  to  present  itself  naturally;  but  it  is  not  essen- 
tial to  our  analysis.  If  the  Jews  had  not  made  a  beginning,  some 
other  nation  would  have  offered  the  requisite  organs;  and  those 
organs  would  have  guided  the  advance  in  precisely  the  same  direc- 
tion, only  transferring  to  some  books,  now  probably  lost,  the  sacred 
character  which  is  still  attributed  to  others. 

The  slowness  of  this  immense  revolution  is  easily  accounted  for, 
if  we  only  consider  how  all  the  social  powers  of  the  polytheistic 
régime  were  concentrated,  so  that  it  was  necessary  to  change  every- 
thing almost  at  once.  The  theocratic  elements  of  the  Roman  sys- 
tem were  once  more  in  the  first  rank;  for  the  five  or  six  centuries 
which  intervened  between  the  emperors  and  the  kings  may  be  con- 
sidered as  a  vast  military  episode  in  the  long  period  proper  to 
ancient  theocracies  ;  and  the  sacerdotal  character,  which  had,  for 
that  interval,  been  effaced  by  the  military,  reappeared,  when  con- 
quest ceased.  With  the  re-establishment  of  the  theocratic  régime, 
now  much  weakened,  the  conservative  instinct  proper  to  it  revived, 
notwithstanding  the  instability  of  the  rulers  after  the  humiliation 
of  the  senatorial  caste.  This  confusion  between  the  temporal  and 
spiritual  power,  which  was  the  very  spirit  of  the  system,  explains 
why  even  the  wisest  and  most  generous  of  the  Roman  em  pérore 
could  no  more  understand  than  a  Chinese  emperor  could  now,  the 
voluntary   renunciation  of  polytheism,  which  they  regarded,   and 
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feared  to  sanction,  as  a  demolition  of  their  whole  government,  till 
the  gradual  conversion  of  the  population  to  Christian  monotheism 
introduced  a  new  political  influence,  permitting  first,  and  then  re- 
quiring, the  conversion  of  the  leaders.  That  conversion  terminated 
the  preparatory  progression,  and  opened  the  new  system  by  a 
decisive  symptom  of  the  real,  independent  power  of  the  new  spirit- 
ual authority  which  was  to  be  its  great  moving  force. 

Such  is  my  view  of  ancient  polytheism  as  a  whole,  contemplated 
in  its  intellectual  and  social  aspects,  and  examined  as  to  its  ten- 
dency to  produce  the  new  theological  phase  of  the  Middle  Ages  ; 
which,  again,  after  performing  higher  social  functions  than  its  pred- 
ecessor, is  making  way  for  the  advent  of  the  positive  philosophy. 
In  the  examination  of  monotheism  to  which  I  shall  now  proceed,  I 
shall  be  obliged,  as  hitherto,  to  content  myself  with  proposing  my 
series  of  historical  views,  in  illustration  of  my  theory  of  human 
development;  leaving  it  to  the  reader  to  supply  the  mass  of  histori- 
cal proof  which  it  would  be  incompatible  with  the  nature  and  limits 
of  my  work  for  me  to  set  before  him. 


CHAPTER  IX. 

AGE   OF   MONOTHEISM. MODIFICATION   OF  THE   THEOLOGICAL   AND 

MILITARY    SYSTEM. 

When  Rome  had  united  the  civilized  world  under  her  sway,  the 
time  was  come  for  Monotheism  to  assume  and  complete  the  work 
•of  preparation  for  a  new  and  higher  social  life.  The  intellectual 
decline  of  the  theological  philosophy  was  about  to  begin  :  but  it 
had  not  yet  attained  its  full  social  value:  and  this  action,  inverse 
to  that  of  the  polytheistic  regime,  is  the  reason  why  we  should  con- 
sider its  social  qualities, — beginning  with  the  political,  before  ex- 
amining its  mental  attributes.  I  begin  with  the  political  because 
though  the  predominant  action  of  monotheism  is  moral,  its  moral 
efficacy  itself  has  always  depended  on  its  political  existence.  My 
task  will  be  shortened  by  a  new  facility,  which  will  attend  us  from 
this  point  onward, — that  of  attending  to  one  form  only  of  the  the- 
ological régime.  Hitherto,  we  have  had  to  separate  the  abstract 
qualities  of  the  system  examined  from  the  various  modes  in  which 
they  were  realized.  Now,  we  have  to  attend  only  to  Catholicism  the 
the  Roman  Catholic  form  of  monotheism,  because,  while  form- 
Mohammedanism,  the  Greek  faith,  and  every  other  form  of  mono- 
theism, presents  a  remarkable  general  conformity  with  all  the  rest. 
it  is  the  Roman  Catholic  form  which  has  fulfilled  the  functions  of 
the  regime  in  Western  Europe:  and  it  must  therefore  be  the  single 
object  of  our  examination.     I  prefer  the  term   Catholicism  to  rhiit 
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of  Christianity,  not  only  because  it  is  more  distinctive,  but  because 
it  is  more  universal,  from  involving  no  name  of  any  individual 
founder,  but  comprehending  the  monotheistic  principle  without 
sectarian  limitation.  Every  one  knows  what  a  Catholic  is;  but  the 
wisest  man  will  not  undertake  to  say  what  a  Christian  is,  now  that 
the  title  belongs  to  all  the  thousand  varieties  which  separate  the 
primitive  Lutheran  from  the  pure  deist. 

As  the  chief  attribute  of  the  political  system  of  monotheism  is 
the  introduction  of  a  spiritual  power  independent  of  the  temporal, 
we  m nsr  first  examine  this  great  social  creation,  passing  on  after- 
ward to  the  temporal  organization. 

The  uniformity  of  belief  proper  to  monotheism,  and  enforced  by 
it,  admits  of  the  establishment  of  a  single  theological  system  among 
peoples  too  important  and  too  diverse  to  be  long  kept  together 
under  one  temporal  government  :  whence  such  a  consistence  and 
dignity  must  accrue  to  the  sacerdotal  cla>s  as   affords  a  ground    for 

political  independence.  The  preparation  of  the  conditions,  begin- 
ning from  the  concurrence  of  the  Roman  power  with  the  Greek 
philosophy,  was  very  slow.  The  Greek  philosophy, it  is  tine,  con- 
templated the  establishment  of  a  spiritual  power;  but  it  did  not 
contemplate  the  separation  of  the  temporal  power  from  it:  hence 
it  merely  indicated,  as  every  I'topia  does,  the  Bocial  need  of  the 
age,  and  prophesied  its  satisfaction  :  and  it  remained  for  Catholi- 
cism to  take  to  itself  whatever  was  true  and  practicable  in  all  other 
schemes,  dismissing  what  was  foolish  or  hurtful.     How  this  was 

done  we  shall  see  as  we  proceed. 

Principle  of  po-  Though  intelligence  must  always  exert  a  powerful 
llIU'11  ruU'-  influence  in  human  affairs,  and  though  a  certain  con- 
vergence of  opinion  is  necessary  to  all  association,  and  therefore  to 
all  government,  such  supremacy  of  intellect  in  political  govern- 
ment as  the  Greek  philosophers  desired  can  never  be  more  than  a 
dream.  The  intellectual  life  is  feebler  than  the  affective  in  our 
organism,  as  I  have  repeatedly  said  ;  and  mental  superiority  is  too 
little  understood  and  appreciated  by  the  majority  of  society  to  ob- 
tain an  immediate  and  practical  ascendency.  The  mass  of  man- 
kind, being  destined  to  action,  sympathize  most  with  organizations 
of  moderate  intelligence  and  eminent  activity.  The  general  grati- 
tude also  waits  upon  services  which  satisfy  the  sum  of  human  wants, 
among  which  those  of  the  intellect  are  very  far  from  holding  the 
most  conspicuous  place.  The  most  vivid  interest  and  the  most 
unqualified  gratitude  are  excited  by  practical  success,  military  or 
industrial,  though  such  achievement  requires  far  less  intellectual 
power  than  almost  any  theoretical  labors,  even  of  a  kind  very 
inferior  to  the  highest  speculations  in  art,  science,  and  philosophy. 
Though  these  speculative  services  are  the  loftiest  of  benefits,  and 
the  very  means  of  progress,  they  can  not  awaken  the  rapid  and 
ready  enthusiasm  excited  by  far  inferior  operations:  for  mental 
participation  in  them  is  too  remote  and  too  abstract  to  be  obtained 
otherwise  than   through  a  more  or  less  difficult  analysis,  which  is» 
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not  favorable  to  sudden  fervor,  even  among  enlightened  men.  Even 
in  the  regions  of  science  and  philosophy,  the  most  general  concep- 
tions bring  less  honor  to  their  illustrions  creators  than  discoveries 
of  an  inferior  order,  as  an  Aristotle,  a  Descartes,  and  a  Leibnitz 
had  only  too  much  reason  to  know.  The  value  of  such  men  is  not 
recognized  till  their  mission  has  closed  ;  and  they  are  sustained  in 
their  labors,  not  by  an  immediate  supremacy  (which  would  be  sure, 
under  a  reign  of  mind,  to  be  seized  by  the  boldest  pretenders),  but 
by  their  secret  consciousness  of  their  intellectual  rank,  and  their 
instinctive  assurance  of  their  ulterior  influence  on  human  destiny. 
And  then,  again,  there  is  the  shortness  of  our  life,  on  which  I 
remarked  before  as  injurious  to  our  political  organism.  A  greater 
longevity  might  allow  a  better  social  classification  of  intellect,  by 
affording  more  time  for  the  recognition  of  choice  minds  ;  but  at 
present  the  cases  are  extremely  rare  of  thinkers  of  the  first  order 
being  appreciated  till  their  life,  or  their  genius,  has  passed  away. 
The  sacerdotal  sway  under  the  old  theocracies  may  seem  to  be  a 
contradiction  to  what  I  have  now  said  ;  but,  besides  that  the  case 
was  an  anomalous  one  which  can  never  recur,  as  the  beginning  of 
a  new  system  can  happen  but  once,  we  must  remember  that  the 
intellectual  superiority  of  the  governing  power  showed  itself  in  a 
practical  form.  From  the  singular  concentration  of  functions  in 
the  priestly  caste,  their  speculative  labors,  which  were  seldom 
greater  than  occasion  required,  were  professedly  and  complacently 
subordinated  to  practical  use,  whether  medical,  administrative,  in- 
dustrial, or  any  other.  Thus  it  was  not  intellectual  superiority 
that  was  raised  to  supremacy  :  and  it  could  not  be  so  in  a  society 
organized  by  the  hereditary  principle.  It  was  among  the  Greek 
philosophers  that  the  speculative  character  first  became  distinctly 
marked  ;  and  we  know  how  far  it  was,  amid  all  its  strenuous  efforts, 
from  ever  obtaining  political  sway.  It  is  plain,  on  every  ground, 
that  the  real  social  office  of  mind  is  not  to  engross  the  conduct  of 
life,  but  to  modify,  by  its  consultative  or  preparatory  influence,  the 
rule  of  material  or  practical  power,  whether  military  or  industrial  : 
and  no  complaints  on  the  part  of  philosophers  will  affect  an  order 
of  things  which,  being  natural,  must  be  most  in  harmony  with 
social  conditions.  The  direct  consideration  of  utility  is  so  narrow 
that  it  would  be  oppressive  and  dangerous  in  action  if  unmodified  ; 
but  not  the  less  is  it  the  basis  of  all  sound  social  classification.  In 
social  as  in  individual  life,  judgment  is  more  necessary  than  genius, 
except  on  the  rare  occasions  when  anew  elaboration  or  special  ani- 
mation of  the  mass  of  social  thought  is  required.  Then  some  few 
eminent  thinkers  interpose  to  conduct  the  crisis,  and  set  forward 
the  ordinary  movement  again  for  another  long  period.  It  will  be 
seen,  if  we  inquire,  that  in  every  instance  of  the  appearance  of  any 
great  new  social  phase,  simple  good  sense,  after  having  given  place 
for  a  time,  quietly  resumes  its  social  sway  ;  and  the  more  fit  ab- 
stract speculation  is  to  conduct  such  crises,  the  less  adapted  is  it 
for  the  daily  direction  of  common  affairs.     Intellectually,  conteni- 
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plative  minds  are  unprepared  for  Bpecial  and  pressing  calls  on  their 
activity  ;  ami  morally,  they  can  not  take  a  sufficient  interest  in  the 
obtrusive  and  detailed  reality  with  which  il  is  the  business  of  gov- 
ernment to  (leal.  Again,  they  are  led  away  by  their  interest  in 
some  special  study  from  that  consideration  of  the  whole  which  is 
the  first  attribute  of  good  government;  and  when  a  decision  is 
required  which  can  not  be  sound  unless  it  rests  upon  a  balance  of 
n  views,  the  philosopher  will  be  found  remotely  pursuing  his 
abstract  study  of  one  single  social  aspect.  The  xvvy  lew  who  are 
able  to  keep  the  whole  in  view  while  pursuing  their  own  order  of 
speculation  are  precisely  those  who  are  furthest  from  desiring  to 
rule  BOCÎety,  because  they  best  know  how  mischievous  the  aim 
would  be  if  it  were  not  impracticable.  Mankind  can  not  there- 
fore too  eminently  honor  those  noblest  minds  which  devote  them- 
selves to  think  for  the  whole  race;  mankind  can  not  too  carefully 
cherish  these,  its  chief  treasures  and  adornments,  nor  too  eagerly 
support  their  functions  by  administering  all  possible  facilities,  and 
laying  society  open  to  their  vivifying  influence;  but  it  should,  at 
the  same  time,  carefully  avoid  committing  the  ordinary  direction 
of  society  to  men  whose  characteristic  qualities  render  them  essen- 
tially unlit  for  the  task.  We  must  remember,  too,  how  indispensa- 
ble constant,  stimulus  is  to  this  least  active  part  of  human  nature, 
which  needs  opposition  to  rouse  it  to  work.  Mind  is  made  for  con- 
flict, and  not  for  rule,  and  it  would  sink  into  fatal  atrophy  from  the 
moment  when,  instead  of  having  to  modify  ati  order  independent 
of  itself,  it  should  indulge  in  admiration  of  an  order  of  its  own  cre- 
ation and  appointment.  From  that  moment  it  would  follow  the 
conservative  con  roe  of  theocratic  government;  and  we  have  seen 
what  that  is.  It  is  needless  to  point  out  that  by  this  time  it  would 
not  be  the  first-rate  minds  that  would  be  in  the  seats  of  power,  but 
inferior  thinkers,  who,  with  the  lower  morality  which  belongs  to 
their  combined  intellectual  and  social  rank,  would  use  their  power  to 
maintain  their  position.  Envying  and  hating  the  superiors  whose 
honors  they  usurped,  and  repressing  the  mental  development  of 
the  mass  of  the  people,  these  pretended  intellectual  princes  would, 
if  their  reign  were  possible,  teach  us  how  incompatible  with  order 
and  progress  is  a  nominal  reign  of  Mind.  If  the  ruling  powers  of 
the  civilized  wTorld  have  not,  in  fact,  systematically  hindered  the  ex- 
pansion of  the  human  mind,  it  is  (for  one  reason  among  others) 
because  they  did  not  suppose  mental  superiority  to  be  any  qualifi- 
cation for  political  rule,  and  were  therefore  not  afraid  to  encourage 
its  spread. 

This  seems  to  be  a  long  digression  ;  but  I  have  pursued  it  de- 
signedly, not  only  because  it  seems  to  me  to  be  called  for  by  some 
circumstances  of  our  times,  but  because  we  shall  find  it  a  valuable 
preparation  for  our  dynamic  studies,  saving  the  necessity  of  various 
elucidations  which  would  otherwise  be  called  for.  I  may  add  that 
it  may  obviate  some  natural  though  baseless  fears  of  a  sort  of  theo- 
cratic despotism,  such  as  might  otherwise  be  entertained  when  we 
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propose  the  idea  of  an  intellectual  reorganization  of  the  political 
system  of  modern  society.  It  enables  us,  on  our  return  to  our 
proper  historical  ground,  to  estimate  the  difficulty  which  the  mono- 
theistic system  had  to  surmount,  in  the  Middle  Ages,  in  forming 
the  new  social  constitution  of  the  most  advanced  portion  of  the 
human  race.  The  great  political  problem  was  to  dis-  The great  prob. 
<?ard  the  dreams  of  Greek  philosophy  about  the  sov-  lem- 
ereignty  of  intellect,  while  satisfying  the  irresistible  desire  for 
social  ascendency  entertained  by  the  speculative  activity  of  a 
long  course  of  generations.  The  new  power  had  been  in  a 
state  of  latent  insurrection  under  the  Greek,  and  also  the  Ro- 
man regime  /  and  it  was  now  necessary,  under  pain  of  an  eternal 
and  fatal  conflict  between  the  men  of  action  and  the  men  of 
thought,  to  organize  some  permanent  reconcilation,  which  should 
convert  this  vicious  antagonism  into  a  useful  emulation,  assigning 
to  each  great  force  a  share  in  the  political  system — a  participation 
independent  while  convergent,  and  enjoyed  in  virtue  of  prerogatives 
naturally  inherent  in  each.  This  was  the  vast  difficulty  encountered 
by  Catholicism  in  the  Middle  Ages,  and  admirably  surmounted  by 
means  of  that  fundamental  division  between  the  spirit-  separation  of 
ual  and  the  temporal  authority  which  will  be  more  and  tempS  po'w- 
moi'e  recognized  as  the  greatest  advance  ever  made  in  er- 
the  general  theory  of  the  social  organism,  and  as  the  main  cause  of 
the  superiority  of  the  modern  to  the  ancient  polity.  No  doubt  the 
solution  was  empirical  at  first;  and  it  was  not  till  long  afterward, 
that  its  true  philosophical  conception  was  wrought  out  of  the  expe- 
rience of  the  facts;  but  such  has  been  the  process  with  all  great 
political  issues,  because  a  rational  political  science,  qualified  to 
guide  and  enlighten  the  gradual  course  of  actual  operations,  has 
never  yet  existed.  The  character  and  efficacy  of  this  great  act  of 
progress  were  also  impaired  by  its  connection  with  the  provisional 
destiny  of  the  theological  philosophy,  even  then  on  the  decline: 
and  this  connection  is,  in  fact,  the  main  cause  of  the  repugnance 
which  modern  minds  are  apt  to  feel,  in  a  temporary  way,  toward 
the  distribution  of  power  which,  once  affected  under  any  form,  will 
remain — whatever  may  become  of  its  first  philosophical  basis — and 
prevail  even  in  the  minds  to  which  it  was  once  most  unacceptable, 
till,  philosophically  reconstructed,  it  becomes  the  grand  foundation 
of  modern  reorganization.  It  is  clear,  moreover,  that  the  theologi- 
cal aim  of  the  speculative  class  must  have  seriously  injured  their 
social  function  ;  because  their  intellectual  and  even  their  moral 
functions  must  have  been  insignificant  in  comparison  with  their 
charge  of  the  faith,  and  all  social  direction  of  minds  and  hearts  un- 
interesting in  comparison  with  the  salvation  of  souls.  Again,  the 
almost  indefinite  authority  possessed  by  the  exclusive  interpreters 
of  the  divine  will  and  judgments  were  favorable  to  abuse,  and  even 
vicious  usurpation,  such  as  was  only  too  congenial  to  ecclesiastical 
power,  through  its  natural  ambition,  and  the  vague  and  absolute 
character  of  its   essential   doctrines,  which   proposed  no   rational 
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limitation  of  the  various  kinds  of  human  authority.  These  evils 
hastened  the  decline  of  the  constitution  to  which  they  belonged, 
and  they  troubled  the  process  of  the  true  distribution  of  power; 
but  they  did  not  ruin  it.  They  did  not  prevent  its  aiding  the  con- 
temporary progression  of  the  race,  nor  its  establishment  as  a  prece- 
dent for  the  future  improvement  of  the  social  organism;  these  being 
the  two  aspects  in  which  we  have  now  to  examine  it.  It  is  incom- 
patible with  the  limits  of  this  Work  to  give  such  an  account  of  the 
economy  of  the  Catholic  system  of  t lie  Middle  Ages  as  could  con- 
vey any  idea  of  the  profound  admiration  J  entertain  for  it;  but  it  is 
the  positive  philosophy  which  will  iirst  render  justice  to  this  great- 
est political  achievement  of  human  wisdom.  Hitherto  it  has  been 
examined  by  panegyrists,  who  were  necessarily  under  a  sort  of 
fanatcism  on  the  subject,  or  by  blind  detractors,  who  saw  nothing 
of  its  social  destination.  The  positive  philosophy,  as  free  from 
monotheistic  as  from  polytheistic  or  fetich  belief,  can  be  equally 
impartial  in  all  the  case,  and,  being  provided  with  a  theory,  can 
judge  of  the  participation  of  Catholicism  in  human  progress,  in  the 
way  that  institutions,  like  men,  can  alone  be  truly  judged  :  that  is, 
after  the  full  accomplishment  of  their  principal  mission. 

We  have  seen  that  hitherto  morals  had   alwavs  been 
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of  moral*  and  subordinated  to  political  considerations.  Ihe  irranu 
d  characteristic  ot  Catholicism  was  that  by  con- 
stituting a  moral  power,  wholly  independent  of  the  political,  it  in- 
fused morality  into  political  government  ;  and  this  was  done  so 
naturally  in  the  course  of  human  progress,  that  it  has  survived  the 
decay  of  the  system  which  was  its  first  organ  ;  and  with  such  vigor, 
that  it  marks,  amidst  all  fluctuations,  and  more  than  any  other  char- 
acteristic whatever,  the  radical  superiority  of  modern  civilization 
over  that  of  antiquity.  From  the  outset,  this  new  power  took  up  a 
position  equally  remote  from  the  foolish  political  pretensions  of  the 
Greek  philosophy,  and  the  degrading  servility  of  the  theocratic 
spirit,  prescribing  submission  to  established  governments,  while  sub- 
jecting these  governments  to  a  universal  morality  of  growing  strict- 
ness. Whether,  as  at  first,  under  Roman  sway,  or,  as  afterward, 
under  that  of  the  forces  of  the  North,  it  certainly  aimed  at  nothing 
more  than  modifying  by  moral  influence  a  pre-existing  and  indepen- 
dent political  power.  If  the  conflicts  between  the  two  powers  which 
abounded  so  much  in  the  Middle  Ages  are  duly  examined,  it  will  be 
found  that  they  were  almost  defensive  on  the  part  of  the  spiritual 
power,  which  had  to  contend,  and  did  contend  nobly,  though  often 
with  only  partial  success,  for  the  independence  which  was  necessary 
to  the  discharge  of  its  mission.  The  tragical  story  of  Thomas  à 
Becket,  with  a  multitude  more,  less  famous  in  history,  proves  that 
the  aim  of  the  clergy  in  such  conflicts  was  to  guard  their  choice  of 
their  own  functionaries  from  temporal  usurpation  ;  a  pretension 
which  must  be  admitted  to  be  legitimate  and  modest  enough.  Any 
rational  theory  about  the  boundaries  of  the  two  powers 
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must,  it  seems  to  me,  rest  on  the  general  principle  that 
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as  the  spiritual  power  relates  to  education,  and  the  temporal  one  to 
action,  the  influence  of  eacli  must  be  sovereign  in  its  own  depart- 
ment, and  only  consultative  in  that  of  the  other.  Thus,  the  function 
of  the  spiritual  power  is,  in  the  first  place,  to  educate,  according  to 
the  ordinary  sense  of  the  word,  and  then  to  keep  up  and  apply,  in 
the  social  practice  of  individuals  and  classes,  the  principles  which 
education  had  prepared  for  the  guidance  of  their  life.  As  to  still 
wider,  even  international  relations,  by  which  this  power  was  chiefly 
characterized  in  the  Middle  Ages,  they  were  simply  an  extension 
of  the  same  operation  to  peoples  so  remote  and  so  various  as  to  re- 
quire distinct  and  independent  temporal  government  ;  and  which 
would  therefore  have  been  without  any  regular  political  connection 
if  the  spiritual  power,  equally  at  home  among  all  nations,  had  not 
employed  its  universal  privilege  in  arbitrating  in  all  their  disputes, 
and,  on  occasion,  promoting  their  collective  activity.  When  once 
wTe  have  summed  up  all  its  prerogatives  under  the  principle  of  Edu- 
cation, which  enables  us  to  take  a  single  comprehensive  view  of  the 
whole  vast  organism,  we  shall  be  so  far  from  imputing  to  the  Cath- 
olic power  any  serious  usurpation  of  temporal  authority,  that  we 
shall  admit  that  it  rarely  obtained  such  freedom  of  action  as  was 
essential  to  the  proper  accomplishment  of  its  mission,  even  in  the 
days  of  its  greatest  splendor, — from  about  the  middle  of  the  elev- 
enth to  the  end  of  the  thirteenth  century.  Through  all  obstacles, 
however,  Catholicism  fulfilled  its  great  provisional  office,  giving  to 
the  world,  by  its  mere  existence,  an  example  which  will  never  be 
lost  of  the  inestimable  influence  on  the  improvement  of  society  of  a 
genuine  spiritual  authority,  such  as  we  have  need  of  now,  and 
shall  obtain,  when  we  have  ascertained  an  intellectual  basis  for  ir, 
more  direct,  broader,  and  more  durable  than  that  of  Catholicism. 

It  was  under  Catholicism  that  the  speculative  class  The speculative 
began  to  assume  the  character  assigned  to  it  by  the  class- 
immutable  laws  of  human  nature,  neither  engrossing  political  sway, 
as  in  theocracies,  nor  remaining  outside  of  the  social  organization, 
as  under  the  Greek  regime.  Henceforth  its  post  was  one  of  calm 
and  enlightened,  but  not  indifferent  observation  of  practical  life,  in 
which  it  could  interpose  only  in  an  indirect  manner,  by  its  moral 
influence.  Thus  placed  at  the  true  point  of  view  of  the  general 
economy,  being  the  spontaneous,  faithful  organ,  and  the  natural 
adviser  of  its  needs,  it  was  eminently  adapted,  by  speaking  to  each 
in  the  name  of  all,  to  introduce  into  the  active  life  of  individuals, 
classes,  and  nations,  the  abstract  consideration  of  the  common 
good,  which  would  otherwise  have  been  effaced  amidst  the  diver- 
gences and  discordance  of  the  activity  of  the  age.  From  this  mem- 
orable period,  a  regular  division  between  theory  and  its  application 
began  to  be  established,  in  the  case  of  social  ideas,  as  it  had  already 
been,  with  more  or  less  success,  in  the  case  of  simpler  conceptions  : 
political  principles  were  no  longer  empirically  constructed  as  re- 
quired by  practical  urgency  :  social  necessities  came  to  be  wisely 
considered  in  advance  ;  and  a  legitimate  expansion  was  afforded  to 
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the  spirit  of  social,  and  even  of  political  improvement:  in  short, 
political  action  began  to  assume,  in  its  intellectual  relations,  a 
character  of  wisdom,  extent,  and  even  rationality,  which  had  never 
existed  before,  and  which  would  have  been  more  marked  already 
but  for  the  misfortune  that  the  philosophy  involved  in  the  operation 
was  the  theological.  Morally  regarded,  there  can  be  no  doubt  that 
this  modification  of  the  social  organism  developed  among  even  the 
lowest  ranks  of  the  nations  concerned  in  it  a  sense  of  dignity  and 
elevation  before  almost  unknown  :  for  the  universal  morality,  thus 
established  by  general  conviction  outside  of  and  above  the  political 
sphere  of  action,  authorized  the  meanest  Christian  to  adduce,  on 
occasion,  to  the  most  powerful  noble,  the  inflexible  prescriptions  of 
that  common  doctrine  which  was  the  basis  of  obedience  amj  respect  ; 
an  obedience  and  respect  which  were  now  due  to  the  function,  and 
no  Longer  to  the  person  ;  so  that  submission  might  henceforth  cease 
The  catholic  to  he  servile,  and  remonstrance  to  be  hostile.  In  a 
syht,m-  purely  political  view,  this  happy  regeneration   realized 

the  great  Utopia  of  the  Greek  philosophers,  in  all  that  was  useful 
and.  reasonable,  while  excluding  its  follies  and  extravagances;  since 
it  constituted,  ill  the  midst  of  an  order  founded  upon  birth,  fortune, 
or  military  valor,  an  immense  and  powerful  class  in  which  intellec- 
tual and  moral  superiority  was  openly  entitled  to  ascendency,  and 
often  led  to  the  most  imminent  positions  in  the  heirarchy  ;  so  that 
the  same  capacity  which  would  have  been  disturbing  or  oppressive 
according  to  Greek  notions,  thenceforth  became  tin;  ordained  guide 
of  the  general  progress:  a  settlement  so  satisfactory  that  we  have 
only  to  follow  its  lead  in  reconstructing  the  snrne  system  on  a  bet- 
ter foundation.  In  the  international  view,  we  can  not  but  perceive 
the  aptitude  of  the  spiritual  organization  for  an  almost  indefinite 
territorial  extension,  wherever  there  was  an  analogous  civilization 
admitting  i)\  a  system  of  continuous  relations,  while  the  temporal 
could  not,  from  its  very  nature,  transcend  its  much  narrower  limits, 
without  such  intolerable  tyranny  as  induced  its  own  destruction. 
The  papal  heirarchy,  in  fact,  constituted,  in  the  Middle  Ages,  the 
main  bond  among  the  various  European  nations,  after  the  decline 
of  the  Roman  sway  :  and,  in  this  view,  the  Catholic  influence  ought 
to  be  judged,  as  De  Maistre  truly  remarked,  not  only  by  the  osten- 
sible good  which  it  produced,  but  yet  more  by  the  imminent  evil 
which  it  silently  obviated,  and  which,  on  that  account,  we  can  only 
inadequately  appreciate.  If  we  measure  the  value  of  such  an  or- 
ganization by  the  Catholicity  from  which  it  derives  its  title,  we  shall 
find  that  it  allows  us,  better  than  any  other,  to  estimate  both  the 
superiority  and  the  imperfection  of  Catholicism  in  comparison  with 
the  system  which  preceded  and  with  that  which  must  follow  it. 
For,  on  the  one  hand,  the  Catholic  organization,  extending  to  India 
and  America,  embraced  an  extent  of  territory  and  population  far 
exceeding  that  of  the  Roman  dominion,  which  became  unmanage- 
able by  the  disjunction  and  remoteness  of  its  extremities  from  its 
active  centre;  and,  on  the  other  hand,  Catholicism  could  incorpo- 
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rate  with  itself,  in  the  days  of  its  greatest  splendor,  only  a  small 
portion  of  the  civilized  world  ;  since,  before  it  was  matured,  the 
Mohammedan  monotheism  had  taken  possession  of  a  large  portion 
of  the  white  race  ;  and,  some  centuries  afterward,  the  Byzantine 
monotheism,  which  was  almost  as  unlike  it,  had  alienated  from  it 
for  ever  the  half  of  the  Roman  world.  These  restrictions,  so  far 
from  being  accidental,  must  be  philosophically  regarded  as  an 
inevitable  consequence  of  the  vague  and  arbitrary  character  of 
theological  belief,  which,  while  laboriously  organizing  a  dangerous 
but  temporary  intellectual  repression,  could  never  occasion  a  saris- 
factory  mental  convergence  among  numerous  and  remote  peoples, 
which  can  enter  into  durable  communion  only  through  a  purely 
positive  philosophy,  amidst. -any  possible  elevation  of  the  human  race. 

Having  thus  ascertained  the  social  destination  of  the  Catholic 
power,  we  must  next  briefly  review  the  conditions  of  that  action  by 
which  it  achieved  the  moral  results  that  remain  imperishable  after 
the  decay  of  its  intellectual  basis. 

These  conditions  naturally  divide  themselves  into  the  Ecclesiastical 
two  classes  of  statical  and  dynamical  conditions;  the  orferaniz*tiou- 
first  class  relating  to  the  proper  organization  of  the  Catholic  hier* 
archy  ;  and  the  other  to  the  accomplishment  of  its  destination. 
Taking  the  statical  conditions  first — we  can  not  be  surprised  at 
the  universal  political  ascendency  of  the  ecclesiastical  organization 
in  the  Middle  Ages,  superior  as  it  was  to  all  that  surrounded  it, 
and  to  all  that  had  preceded  it.  Directly  based  upon  intellectual 
and  moral  desert,  at  once  flexible  and  stable,  connected  in  all  its 
chief  parts,  without  repressing  the  proper  activity  of  any,  this  ad- 
mirable hierarchy  could  not  but  inspire  in  the  humblest  of  its  wor- 
thy members  a  sense  of  superiority,  just,  though  sometimes  too 
haughty,  toward  the  ruder  organisms  with  which  it  was  at  first 
connected,  and  which  rested  chiefly  on  birth,  modified  by  fortune  or 
military  ability.  When  it  took  its  true  form,  the  Catholic  organ- 
ization, on  the  one  hand,  extended  the  elective  principle  by  admit- 
ting to  choice  of  office  the  whole  of  society,  the  lowest  Elective  princi- 
ranks  of  which  have  Blip  plied  cardinals,  and  even  popes  ;  ple> 
and,  on  the  other  hand,  it  advanced  the  nature  of  this  political 
principle  by  reversing  the  order  of  election,  by  causing  the  superi- 
ors to  be  chosen  by  the  inferiors.  The  characteristic  method  of 
election  to  the  supreme  spiritual  dignity  must  ever,  it  seems  to  me, 
be  regarded  as  a  masterpiece  of  political  wisdom,  in  which  the 
guarantees  of  stability  and  due  preparation  must  be  more  secure 
than  they  could  be  by  the  empirical  expedient  of  hereditary  succes- 
sion, while  the  soundness  of  the  choice  must  be  favored  both  by  the 
superior  wisdom  of  the  well-adapted  electors,  and  by  the  careful 
encouragement  given  to  the  capacity,  wherever  found,  for  ecclesi- 
astical rule,  proved  by  an  active  noviciate  ;  these  collective  precau- 
tions being  in  full  accordance  with  the  extreme  importance  of  the 
eminent  function  which  Catholic  philosophers  have  ever  justly 
regarded  as  the  nucleus  of  their  ecclesiastical  system. 
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We  must  also  recognise  the  political  bearing  of  the  monastic 
institutions,  which,  apart  from  their  intellectual  services,  certainly 
were  one  of  the  most  indispensable  elements  of  the  vast  organism. 
Monastic institu- Arising  out  of  the  urgent  need  which,  in  the  early  days 
ttou.  cf  Catholicism,  was  felt  by  contemplative  minds  to  dis- 

engage themselves  from  the  excessive  dissipation  and  corruption  of 
contemporary  society,  these  special  institutions,  which  we  now  know 
chiefly  through  the  abuses  of  their  declining  period,  were  the  cradle 
whence  issued  by  anticipation  the  chief  Christian  conceptions,  dog- 
matic and  practical.  Their  discipline  became  afterward  the  per- 
manent apprenticeship  of  the  speculative  class,  and  the  foundation 
whence  issued  the  reformation  of  orders;  a  provision  for  the  bene- 
ficial exercise  of  political  genius  which  it  has  been  impossible  to 
appreciate,  since  the  inevitable  decay  of  this  vast  provisional  sys- 
tem of  spiritual  organization.  It  is  clear  that  the  Catholic  system 
could  not  have  preserved,  among  its  European  relations,  the  attri, 
bute  of  generality,  secure  from  absorption  by  the  spirit  of  nation- 
ality inherent  in  its  local  clergy,  if  these  contemplative  train-bands, 
who  were  placed  by  their  very  nature  at  the  universal  point  of  view- 
had  not  been  for  ever  reproducing  direct  thought,  while  exhibiting 
an  example  of  independence  which  thereby  became  more  generally 
practicable. 

sped*]  «Sao»  The  chief  condition  of  efficacy  common  to  all  the  po- 
aoSoftheciergy.  ijtica]  <lUa}jtjes  0f  t]ie  Catholic  constitution  was  the 
powerful  special  education  of  the  Clergy,  which  rendered  the  eccle- 
siastical genius  habitually  superior  to  every  other,  not  only  in 
knowledge  of  all  kinds,  but  in  political  aptitude.  The  modern  de- 
fenders of  Catholicism,  while  proving  that  this  education  was  always 
kept  up  to  the  most  advanced  point  of  general  philosophy,  have 
overlooked  the  importance  of  the  introduction  into  that  education 
of  the  new  element  of  History,  which,  at  least  in  the  form  of  the 
history  of  the  Church,  became  a  part  of  ecclesiastical  study.  If 
we  consider  the  filiation  which  connected  Catholicism  on  the  one 
hand  with  the  Roman,  and  on  the  other  with  the  Greek  regime,  and 
even  through  Judaism,  with  the  most  ancient  theocracies  ;  and  again, 
if  we  remember  its  continuous  intervention  in  all  great  human  affairs, 
we  shall  see  that,  from  the  time  of  its  full  maturity  under  the  great 
Hildebrand,  the  history  of  the  Church  was  a  kind  of  fundamental 
history  of  humanity,  in  its  social  aspect.  Whatever  was  narrow  in 
this  view  was  compensated  for  by  the  unity  of  conception  and  com- 
position which  belonged  to  it,  and  which  could  not  have  been  other- 
wise obtained  :  so  that  it  should  be  no  surprise  that  the  philosophi- 
cal origin  of  universal  historical  speculation  is  due  to  the  genius  of 
modern  Catholicism.  Taking  for  granted  the  political  superiority 
which  must  have  belonged  to  disciplined  and  meditative  thinkers  in 
the  midst  of  an  ignorant  temporal  aristocracy,  who  cared  for  noth- 
ing else  in  history  than  the  genealogy  of  their  houses,  or  some  pro- 
vincial or  national  chronicles,  we  may  further  admit  that  the  pre- 
rogative still  rests  where  it  did,  for  want  of  being  claimed  by  any 
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other  body.  Amidst  the  intellectual  and  social  decay  of  Catholi- 
cism, we  shall  probably  find,  in  the  higher  ranks  of  its  hierarchy, 
more  minds  than  we  can  find  elsewhere  which  are  capable  of  as- 
suming the  true  point  of  view  of  human  affairs  as  a  whole,  though 
the  political  destruction  of  their  corporation  prevents  their  mani- 
festing, or  perhaps  cultivating  the  quality. 

One  more  quality  of  their  political  philosophy,  hitherto  Restriction  of 
unnoticed,  remains  to  be  pointed  out  ; — I  mean  the  dis-  insPiratk,n- 
cipline  by  which  Catholicism,  in  the  days  of  its  greatness,  dimin- 
ished the  political  dangers  of  the  religious  spirit  by  restricting  more 
and  more  that  right  of  supernatural  inspiration  which  no  theological 
system  can  dispense  with  entirely,  but  which  the  Catholic  organiza- 
tion reduced,  and  shackled  by  wise  and  powerful  ordinances,  the 
importance  of  which  can  be  understood  only  by  a  comparison  with 
the  preceding,  and  in  some  sort,  with  the  following  state.  Poly- 
theism was  never  at  a  loss  for  a  deity  to  protect  some  inspiration 
•or  other  ;  and  though  monotheism  reduced  its  extent,  and  modified 
its  exercise,  it  still  allowed  a  dangerous  scope  to  inspiration,  as  we 
see  by  the  case  of  the  Jews,  among  whom  prophets  and  seers 
abounded,  and  had  even  a  certain  recognized  though  irregular  func- 
tion. Catholicism,  as  the  organ  of  a  more  advanced  state,  repre- 
sented the  privilege  of  inspiration  as  eminently  exceptional,  limit- 
ing it  to  instances  more  and  more  serious,  to  fewer  and  fewer  chosen 
persons,  at  more  and  more  distant  intervals,  and  subjecting  it  to 
tests  of  growing  severity  ;  and  it  reached  its  last  degree  of  possible 
restriction  when  divine  communications  were 'generally  reserved  for 
the  supreme  ecclesiastical  authority  exclusively.  This  papal  infal- 
libility, which  has  been  regarded  as  such  a  reproach  to  Catholicism, 
was  thus,  in  fact,  a  great  intellectual  and  social  advance.  As  De 
Maistre  observed,  it  was  simply  the  religious  condition  of  the  final 
jurisdiction,  without  which  society  would  have  been  forever  troubled 
by  the  inexhaustible  disputes  generated  by  such  vague  doctrines. 
It  will  at  once  occur  to  the  thoughtful  observer  that  we  find  here  a 
striking  confirmation  of  the  great  proposition  of  historical  philosophy 
before  laid  down,  that,  in  the  passage  from  polytheism  to  monothe- 
ism, the  religious  spirit  underwent  an  intellectual  decline;  for  we 
find  Catholicism  constantly  employed  in  actual  life  in  extending  the 
domain  of  human  wisdom  at  the  expense  of  that,  once  so  vast  of 
divine  inspiration. 

I  can  not  afford  space  to  dwell  on  the  special  institutions  of 
Catholicism,  however  great  their  importance  in  the  working 
of  the  organism  ;  such,  for  instance,  as  the  employment  of  a  kind 
of  sacred  language,  by  the  preservation  of  Latin  in  a  sacerdotal 
corporation,  when  it  was  no  longer  the  popular  language  ;  a  means 
of  facilitating  communication  and  concentration,  within  and  with- 
out, and  also  of  putting  off  the  inevitable  day  when  the  spirit  of  in- 
dividual criticism  should  attack  the  noble  social  edifice,  whose 
intellectual  bases  were  so  precarious.  But  there  are  still  two 
eminent  conditions,  the  one  moral  and  the  other  political,  which, 
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without  being  so  essential  as  those  I  have  just  noticed,  are  yet  in- 
dispensably connected  with  Catholicism.  Both  were  ordained  by 
the  special  nature  of  the  period  and  the  system,  rather  than  by  the 
general  nature  of  the  spiritual  organization  :  a  distinction  which  is 
important  to  their  clearness  ami  relevancy  in  this  place.  They 
are,  the  institution  of  ecclesiastical  celibacy,  and  the  annexation  of 
a  temporal  principality  to  the  centre  of  spiritual  authority,  in  order 
to  secure  its  European  independence. 

BoeiMtaatiMi  The   institution    of   ecclesiastical   celibacy,    long   re- 

°'"l,lll'-v-  pressed,  but  at  length  established  by  the  powerful  Ilil- 

debrand,  has  ever  been  justly  regarded  as  one  of  the  essential  bases 
of  sacerdotal  discipline.  Its  favorable  influence  on  the  performance 
of  spiritual  and  social  functions,  in  a  general  way,  is  well  under- 
stood ;  and,  with  regard  to  Catholicism  in  particular,  it  is  seen  to 
be  necessary  to  the  common  discharge  of  the  chief  moral  offices  of 
the  clergy,  especially  confession.  In  a  political  view,  we  have  only 
to  imagine  a  state  of  society  in  which,  without  celibacy,  the  Catholic 
hierarchy  could  certainly  never  have  acquired  or  maintained  either 
the  social  independence  or  the  freedom  of  mind  necessary  to  the 
accomplishment  of  their  great  provisional  mission.     The  hereditary 

principle  was  still  prevalent  and  in  vigor,  every  where  but  in  the  ec- 
clesiastical organization;  and  the  clergy  would  have  been  drawn  away 
by  it,  but  for  the  institution  of  celibacy.  Whatever  nepotism  there 
Was,  was  exceptional  ;  but  then'  was  enough  to  show  what  would 
have  been  the  consequence  if  the  division  of  the  two  social  powers 
had  been  put  to  risk  by  such  a  transmutation  as  the  popes  found  it 
so  difficult  to  restrain,  of  bishops  into  barons,  and  priests  into 
knights.  We  have  never  done  justice  to  the  bold  ami  radical  inno- 
vation wrought  by  Catholicism  in  the  social  organism,  when  it 
superseded  the  hereditary  principle  in  the  priesthood,  which  was 
incorporated  with  the  social  economy,  not  only  of  theocracies,  but 
of  the  Greeks  and  Romans,  among  whom  pontifical  offices  of  im- 
portance were  the  exclusive  patrimony  of  some  privileged  families, 
or  at  least  of  a  caste.  The  great  political  service  of  Catholicism  in 
aiming  this  fatal  blow  at  the  system  of  caste  is  a  sufficient  evidence 
how  far  it  was  in  advance  of  the  society  on  which  it  had  to  operate. 
Yet  the  blind  opponents  of  Catholicism  may  be  seen  to  confound 
the  Catholic  régime  with  the  ancient  theocracies,  while  reproaching 
it  with  that  ecclesiastical  celibacy  which  renders  pure  theocracy 
impossible  by  guarantying  a  legitimate  access  to  sacerdotal  digni- 
ties for  all  ranks  of  society. 

As  for  the  temporal  sovereignty  of  the  Head  of  the 

Temporal  sorer-  ~,  ,  . ,  r         ,     .         »•*_•■         ,\  ,  i         ^      t      t« 

eignty   of   the  Church, — it  must  not  be  forgotten  that  the  Catholic 

Popes.  .  ,  ,~ 

system  arose  at  a  time  when  the  two  powers  were  con- 
founded, and  that  it  would  have  been  absorbed  or  politically  an- 
nulled by  the  temporal  power,  if  the  seat  of  its  authority  had  been 
included  in  any  particular  jurisdiction,  whose  lord  would  presently, 
after  the  manner  of  his  time,  have  humbled  the  pope  into  a  sort  of 
chaplain:  unless,  indeed,  we  resort  to  the  artless  supposition  of  a 
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miraculous  succession  of  Charlemagnes,  sagacious,  like  him,  to 
discern  the  true  spirit  of  European  organization  in  the  Middle  Ages, 
and  therefore  disposed  to  respect  and  guard  the  independence  of 
the  pope.  Though  monotheism  favored  the  separation  of  the  two 
powers,  it  could  not  be  with  such  energy  and  precision  as  would 
enable  it  to  dispense  with  the  aid  of  political  conditions  :  and  of 
these  the  most  evident  and  important  was  the  possession  of  a  terri- 
torial sovereignty,  containing  a  population  which  might  be  provis- 
ionally sufficient  to  itself,  and  which  might  thus  offer  a  secure  ref- 
uge to  all  members  of  the  vast  hierarchy,  in  case  of  collision  with 
the  temporal  powers  which,  but  for  such  a  resource,  would  have  held 
them  in  close  local  dependence.  The  seat  of  this  exceptional  prin- 
cipality was  hardly  a  matter  of  choice.  The  centre  of  the  authority 
that  was  henceforth  to  rule  the  civilized  world  must  be  in  that  one 
city  in  which  alone  the  ancient  order  merged  without  interruption 
into  the  modern,  by  means  of  the  rooted  habits  which  for  long  ages 
had  directed  thither  the  social  ideas  and  hopes  of  the  human  race. 
De  Maistre  has  shown  us  how,  in  the  famous  removal  to  Byzantium, 
Constantine  fled  morally  before  the  Church,  no  less  than  politically 
before  the  barbarians.  The  necessity  of  this  temporal  appendage 
to  the  supreme  spiritual  dignity  must  not  however  make  us  forget 
the  serious  evils  arising  from  it,  both  toward  the  sacerdotal  author- 
ity itself,  and  for  the  portion  of  Europe  set  apart  to  be  this  political 
anomaly.  The  purity,  and  even  the  dignity  of  the  pontifical  char- 
acter were  compromised  by  the  permanent  incorporation  of  the 
lofty  prerogatives  of  the  papacy  with  the  secondary  operations  of 
provincial  government.  Through  this  very  discordance,  the  popes 
have  ruled  so  little  in  Rome,  even  in  the  most  splendid  period  of 
Catholicism,  as  to  have  been  unable  to  repress  the  factions  of  great 
families,  whose  disgraceful  conflicts  so  often  defied  and  injured  the 
temporal  authority  of  the  papacy.  Italian  ambition  had  at  first 
favored  the  papal  system;  but  in  this  way  it  helped  to  disorganize 
it;  and  the  spiritual  Head  of  Europe  is  now  seen  transformed  into  a 
petty  Italian  prince,  elective  while  his  neighbors  are  hereditary,  but 
occupied,  just  as  they  are,  and  even  more  than  they,  with  the  pre- 
carious maintenance  of  his  local  dominion.*  As  for  Italy  at  large, 
her  intellectual  and  even  moral  development  was  accelerated  by 
such  a  settlement;  but  she  lost  her  political  nationality  by  it:  for 
the  popes  could  neither  pervert  their  function  by  including  all  Italy 
under  their  temporal  rule,  in  defiance  of  Europe  ;  nor,  from  a  regard 
to  their  own  independence,  permit  any  other  great  Italian  sovereignty 
to  border  upon  their  territory.  There  was  no  more  deplorable  con- 
sequence of  the  condition  of  existence  that  we  have  just  reviewed 
than  the  political  sacrifice  of  so  valuable  and  so  interesting  a  part 
of  the  European  community,  which  lias  been  fruitlessly  straggling, 
for  ten  centuries,  to  establish  a  national  unity  incompatible  with 
the  political  system  founded  upon  Catholicism. 

These  statical  conditions  of  the  political  existence  of  Catholicism 
*  Published  in  1841. 
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Juive  been  noticed  with  so  much  distinctness,  because  tliey  are  open 
to  misconception  when  the  philosophical  principle  of  interpretation 

is  not  laid  hold  of.  The  dynamical  conditions  may  be  more  briefly 
•dismissed.  Wo  have  little  more  to  consider  than  the  great  elemen- 
tary prerogative  of  Education, — using  the  word  in  the  large  sense 
before  assigned  to  it. 
E.iuoati.mai  K  we  were  philosophical  enough  to  judge  of  the  Cath- 
,u,u'tl011-  olic  system  of  universal  ministration,  not  by  the  back- 
ward character  of  Catholic  éducation  in  the  present  day,  but  by 
what  it  was  in  comparison  with  the  preceding  state;  of  things,  we 
should  bettor  estimate  its  importance.     The  polytheistic  régime 

doomed  the  mass  of  society  to  brutish  stupidity  :  not  only  slaves  but 
the  majority  of  free  men  being  deprived  of  all  regular  instruction, 
unless  we  may  so  call  the  popular  interest  in  the  iine  arts  and  ob- 
servance of  festivals,  finished  off  with  scenic  sports.  Military  edu- 
cation, in  which  free  men  alone  could  share,  was  in  fact  the  only 
one  in  ancient  times  that  could  be  appropriately  organized.    Vast, 

then,  was  the  elementary  progress  when  Catholicism  imposed  on 
every  disciple  the  strict,  duty  of  receiving, and  as  far  as  possible, of 
procuring  that  religious  instruction  which,  taking  possession  of  the 
individual  from  his  earliest  days,  and  preparing  him  for  his  social 
duties,  followed  him  through  life,  keeping  him  up  to  his  principles 
by  an  admirable  combination  of  exhortations  of  exercises,  and  of  ma- 
terial signs,  all  converging  toward  unity  of  impression.  In  an  in- 
tellectual view,  the  philosophy  which  formed  the  basis  of  popular 
catechisms  was  all  that  it  could  be  in  those  times, — all  that  existed 
except  the  metaphysical  teachings,  which  were  radically  unfit,  from 
their  anti-organic  nature,  to  enter  into  general  circulation,  and 
which  could  only  have  engendered  a  prevalent  skepticism.  The 
rudiments  of  science,  discovered  in  the  school  of  Alexandria,  were 
too  weak,  disconnected,  and  abstract,  to  enter  into  popular  education, 
even  if  they  had  not  been  repelled  by  the  spirit  of  the  system.  So 
far  from  the  Catholic  system  having  always  been  repressive  of  pop- 
ular intelligence,  as  is  now  most  unjustly  said,  it  was  for  a  long 
period  the  most  efficacious  promoter  of  it.  The  prohibition  of  the 
indiscreet  and  popular  use  of  the  Scriptures  was  a  logical  necessity 
imposed  by  the  viewofgivingan  indefinite  continuity  to  monotheism; 
and,  injurious  as  are  the  intellectual  and  social  consequences  of  such 
a  prohibition,  it  can  not  be  philosophically  regarded  as  a  step  back- 
ward toward  theocracy:  for,  so  far  from  favoring  the  monopoly 
of  knowledge  and  power  which  distinguished  theocracy,  the  Catholic 
clergy  were  for  ever  laboring  to  imbue  the  whole  of  society  with 
whatever  knowledge  they  had  themselves  obtained.  This  was 
indeed  a  necessary  consequence  of  the  division  of  powers,  which 
left  no  other  sufficient  support  for  the  spiritual  authority  than  the 
intellectual  development  of  society.  Our  estimate  of  the  mental 
and  moral  operation  of  the  Catholic  educational  system  will  come 
in  better  hereafter;  and  our  present  business  is  witli  its  political 
operation  only.     The  political  influence  of  the  priesthood  arose  out 
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of  the  natural  ascendency  which  accrues  to  the  original  directors 
of  all  education  that  is  not  confined  to  mere  instruction  ;  an  im- 
mediate and  general  ascendency,  inherent  in  that  great  social  office, 
quite  apart  from  the  sacred  character  of  spiritual  authority  in  the 
Middle  Ages,  and  the  superstitious  terrors  which  were  connected, 
with  it.  Furnished  from  the  beginning  with  the  empirical  wisdom 
of  the  Eastern  theocracies  and  the  ingenious  speculations  of  the 
Greek  philosophy,  the  Catholic  clergy  had  to  apply  themselves  to 
the  steady  and  accurate  investigation  of  human  nature,  individual 
and  social;  and  they  made  as  much  progress  in  it  as  was  possible 
by  means  of  irrational  observations,  directed  or  interpreted  by 
theological  or  metaphysical  conceptions.  Such  knowledge,  possess- 
ed in  the  highest  existing  degree,  was  eminently  favorable  to  po- 
litical ascendency,  because  it  naturally  and  at  all  times  constitutes 
the  chief  intellectual  basis  of  spiritual  authority  ;  all  other  sciences 
operating  merely,  in  this  relation,  through  their  influence  on  specu- 
lation that  regards  Man  and  society.  The  institution  of  Confession  is 
an  all-important  function  of  the  prerogative  of  Education.  It  is  at 
once  a  consequence  and  a  complement  of  it.  For  it  is  impossible, 
on  the  one  hand,  that  the  directors  of  youth  should  not  be  the  coun- 
sellors of  active  manhood  ;  and,  on  the  other,  that  the  social  efficacy 
of  their  early  influence  should  be  secure  without  such  a  protraction 
of  moral  influence  as  would  enable  them  to  watch  over  the  daily 
application  of  the  principles  of  conduct  which  they  had  instilled. 
There  can  be  no  stronger  proof  of  the  decay  of  the  old  spiritual  or- 
ganization than  our  present  inability  to  see  tlie  necessity  of  such  a 
function,  and  to  feel  its  adaptation  to  those  primary  needs  of  our 
moral  nature,  effusion  and  direction,  which,  in  the  first  instance, 
could  not  be  better  satisfied  than  by  the  voluntary  submission  of 
every  believer  to  a  spiritual  guide,  freely  chosen  from  a  vnst  and 
eminent  corporation,  all  whose  members  were  usually  fit  to  give 
useful  advice,  and  incapable,  from  their  disinterested  position,  of 
abusing  a  confidence  on  which  their  personal  authority  was  founded. 
If  such  a  consultative  influence  over  human  life  were  denied  to  the 
spiritual  power,  what  social  prerogative  would  remain  that  might 
not  be  more  justly  contested?  The  moral  of  effects  of  this  noble 
institution,  which  purified  men  by  confession  and  rectified  them  by 
repentance,  have  been  so  effectually  vindicated  by  those  who  under- 
stand them  best,  that  we  may  spare  ourselves  any  elaborate  com- 
parison of  it  with  the  rough  and  ineffectual  discipline,  equally  pre- 
carious and  vexatious,  by  which  the  magistrate,  under  the  poly- 
theistic system,  strove  to  regulate  morals  by  arbitrary  precepts,  in 
virtue  of  the  confusion  of  powers  which  then  prevailed.  We  have 
to  regard  it  now  only  as  an  indispensable  condition  of  spiritual 
government,  furnishing  the  information  and  the  moral  means  with- 
out which  it  could  not  perform  its  social  office.  The  evils  which  it 
produced,  even  in  its  best  days,  are  attributable  less  to  the  institu- 
tion itself  than  to  the  vague  and  absolute  nature  of  the  theological 
philosophy  on  which  the  spiritual  organization  was  founded.     The 
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right  of  absolution,  almost  arbitrary  under  the  best  securities,  arose 
necessarily  out  of  this  position  of  circumstances;  and  no  remon- 
strances could  avail  against  the  practical  need  of  it;  for  without  it, 
a  single  serious  fault  must  have  perpetually  occasioned  despair, the 
consequences  of  which,  to  the  individual  and  to  society,  must  have 
converted  this  salutary  discipline  into  a  source  of  incalculable  dis- 
turbance. 

Dogmatic oondl  From  the  political  estimate  of  Catholicism,  we  must 
next  pass  on  to  a  brief  review  of  its  dogmatic  condi- 
tions, in  order  to  see  how  secondary  theological  doctrines,  which 
appear  to  us  socially  indifferent,  wore  yet  necessary  to  the  political 
efficacy  of  a  system  so  complex  and  factitious  that  when  its  unity, 
laboriously  maintained,  wa>  once  infringed  by  the  destruction  of 
any  one  of  its  component  influences,  the  disorganization  of  the  whole 
was,  however  gradual,  absolutely  inevitable. 

The  amount  of  polytheism  involved  in  Catholicism  was  as  small 
as  the  needs  of  tlie  theological  spirit  would  at  all  admit.  But 
there  were  BCCeSSOry  dogmas  which, derived  more.'  or  less  spontane- 
ously from  the  characteristic  theological  conception,  have  expanded 
into  means  more  or  less  necessary  to  the  fulfilment  of  its  destina- 
tion in  regard  to  social  progress.  We  must  notice  the  most  im- 
portant of  these. 

The  vague  and  variable  tendency  of  theological  conceptions  im- 
pair their  social   efficacy    by  exposing   the  precepts  they  supply   to 

perpetual  modification  by  human  passions:  and  this  difficulty  can 

be  met  only  by  an  incessant  vigilance  on  the  part  of  the  corre- 
sponding spiritual  authority.  Catholicism  had  no  choice,  if  the 
unity  of  its  social  function  was  to  l»e  preserved,  hut  to  repress  the 
irreconcilable  outbreaks  of  the  religions  spirit  in  individual  minds 
by  Betting  up  absolute  faith  as  the  first  duty  of  the  Christian, 
because  there  was  no  other  basis  for  moral  obligation  of  other 
kinds.  This  was  a  real  advance  of  the  moral  interests  of  society; 
for  the  great  practical  utility  of  religion  in  that  age  was  that  it 
permitted  the  provisional  elevation  of  a  noble  speculative  body, 
eminently  adapted  during  its  ascending  period  to  direct  the  opinions 
and  morals  of  mankind.  It  is  from  this  point  of  view  that  the 
dogmatic,  as  well  as  the  directly  political  character  of  Catholicism 
ought  to  be  judged  ;  for  in  no  other  way  can  we  seize  the  true  char- 
acter of  some  doctrines,  dangerous  no  doubt,  but  imposed  by  the 
nature  or  the  needs  of  the  system  ;  and  in  no  other  way  can  we 
understand  the  importance  formerly  attributed  by  so  many  superior 
minds  to  special  dogmas  which  might  at  first  appear  useless  to  the 
final  destination,  but  which  had  a  real  bearing  both  upon  the  ec- 
clesiastical unity  and  social  efficacy  of  Catholicism.  Some  of  these 
dogmas  were  the  very  means  of  the  destruction  of  the  system,  by 
the  mental  and  moral  insurrection  which  thev  provoked. 

Doprmas  of   ex-    -r-,         .  „it  i  i  ••  ''  r     t       r>i    .i 

elusive    saiva-  Jj  or  instance,  the  dogma  that  the  reception  ot  the  Cath- 
olic faith  is  the  sole  means  of  salvation  was  the  only 
instrument  for  the  control  of  theological  divergence;  but  this  fatal 
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•declaration,  which  involves  the  damnation  of  all  heretics,  involun- 
tary as  well  as  wilful,  excited  more  deep  and  unanimous  indignation 
than  any  other,  when  the  day  of  emancipation  arrived  ;  for  nothing 
is  more  confirmatory  of  the  provisional  destination  of  all  religions 
doctrines  than  their  gradually  leading  on  to  the  conversion  of  an 
old  principle  of  love  into  a  final  ground  of  insurmountable  hatred  ; 
as  we  should  see  more  and  more  henceforth  amidst  the  dissolution 
of  creeds,  if  their  social  action  did  not  tend  finally  toward  a  total 
and  common  extinction.  The  dogma  of  the  condem- 
nation of  mankind  through  Adam,  which  is,  morally, 
more  revolting  than  the  other,  was  also  a  necessary  element  of  the 
Catholic  philosophy,  not  only  for  the  theological  explanation  it 
supplied  of  human  suffering,  but,  more  specially,  because  it  afforded 
ground  for  the  scheme  of  redemption,  on  the  necessity  of  which 
the  whole  economy  of  the  Catholic  faith  is  based.  The 
institution  of  purgatory  was  happily  introduced  into  pur 
the  social  practice  of  Catholicism,  as  a  necessary  corrective  of  the 
eternity  of  future  punishment  ;  for  without  it,  there  must  have  been 
either  fatal  relaxation  or  uncontrollable  despair, — both  alike  dan- 
gerous to  the  individual  and  society  ;  whereas,  by  this  intermediate 
issue  both  were  avoided,  and  the  religious  procedure  could  be 
exactly  adapted  to  each  case.  This  wTas  a  case  of  political  neces- 
sity; and  another,  yet  more  special,  is  that  of  the  as-  of  Christ's 
sign  ment  of  an  absolutely  divine  character  to  the  real  diviuity- 
or  ideal  founder  of  this  great  system,  through  the  relation  of  such 
a  conception  to  radical  independence  of  the  spiritual  power,  which 
is  thus  at  once  placed  under  an  inviolable  authority  of  its  own, 
direct  though  invisible  :  whereas,  under  the  Arian  hypothesis,  the 
temporal  power,  addressing  itself  immediately  to  a  general  Provi- 
dence, must  be  less  disposed  to  respect  the  intervention  of  the 
sacerdotal  body,  whose  mystic  head  has  been  much  lowered  in 
rank.  We  cannot  imagine,  at  this  day,  the  immense  difficulties  of 
every  kind  that  Catholicism  had  to  encounter  in  organizing  the 
separation  of  the  two  authorities  ;  and  therefore  we  can  form  no 
judgment  of  the  various  resources  required  by  the  struggle  ;  among 
which  resources  this  apotheosis  is  conspicuous,  tending  as  it  did  to 
raise  the  Church  in  the  eyes  of  monarchs  ;  while,  on  the  other  hand, 
a  rigorous  divine  unity  would  have  favored,  in  an  inverse  way,  too 
great  a  concentration  of  the  social  ascendency.  We  accordingly 
find  in  history  a  varied  and  decisive  manifestation  of  the  obstinate 
predilection  among  the  kings  in  general  for  the  heresy  of  Arius,  in 
which  their  class  instinct  confusedly  discerned  a  wray  to  humble  the 
papal  independence  and  to  favor  the  social  sway  of  temporal 
authority.  The  same  political  efficacy  attached  to  the  doctrine  of 
the  Real  Presence,  which,  intellectually  strange  as  it  oftheRoai 
is,  is  merely  a  prolongation  of  the  preceding  dogma.  1Jrese,u•,, 
By  it,  the  humblest  priest  is  invested  with  a  perpetual  power  of 
miraculous  consecration,  which  must  give  him  dignity  in  the  eves 
of  rulers  who,  whatever  might  be  their  material   great  lies?,  could 
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never  aspire  to  such  sublime  operations.  Besides  the  perpetual 
stimulus  thus  administered  to  faith,  such  a  belief  made  the  minis- 
ter more  absolutely  indispensable  :  whereas,  amidst  Bimpler  con- 
ceptions and  a  less  special  worship,  temporal  rulers  might  then,  as 

since,  have  found  means  to   dispense  with   sacenjotal    intervention, 

worshi  (>n  C'(,I1<^1  u  n  °f  an  empty  orthodoxy.  If  we  proceeded 
from  the  dogma  to  consider  the  Catholic  worship  in  the 
same  way,  we  should  find  that  (apart  from  the  moral  instrumental- 
ity in  regard  to  individual  and  social  action  which  it  afforded)  it. 
had  thesame  political  bearing.  The  sacraments,  in  their  graduated 
and  well-combined  succession,  roused  in  each  believer,  at  the  most 
important  periods  of  his  life,  and  through  its  regular  course,  the 
spirit  of  the  universal  system,   by  Bigns  specially  adapted  to  the 

character  of  each    position.      In  an  intellectual    view,  the   mass   o\- 

\'w>  a  most  unsatisfactory  spectacle,  appearing  to  human  reason  to 
ho  merely  a  sort  of  magical  operation,  terminated  by  the  fulfilment 
of  a  pure  act  of  spirit-raising,  real  though  mystical  :  hut  in  a  social 
view,  we  Bee  in  it  a  happy  invention  of  the  theological  spirit,  sup- 
pressing universally  and  irrevocably  the  bloody  sacrifices  of  poly- 
theism, by  diverting  the  instinctive  need  of  sacrifice  which  is  in- 
herent in  every  religious  régime,  am)  which  was  in  this  case  daily 
gratified  by  the  voluntary  immolation  of  the  most  precious  of  ima- 
ginable victim-. 

What  I  have  said  may  suj  »me  conception  of  the  importance 

of  attending  to  the  dogma  and  worship  of  the  Catholic  church  in 
considering  its  operation  on  the  destiny  of  society.  The  more 
Significance  <,r  closely  we  studv  Catholicism  in  the  Middle  Ages,  the 
contre-venue..  jK.mM".  W(.  s)iaH  understand  the  interest,  of  the  contro- 
versies amidst  which  minds  of  a  high  order  h  lilt  up  the  wonderful 
organization  of  their  church.  The  indefatigable  labors  of  so  many 
scholars  and  pontiffs  in  opposition  to  Arianism,  which  would  have 
destroyed  their  sacerdotal  independence;  their  struggles  against 
Manicheism,  which  threatened  the  very  hasis  of  their  economy,  by 
substituting  dualism  for  unity  ;  and  many  other  well-known  con- 
troversies, had  as  serious  and  profound  a  purpose,  even  of  a  politi- 
cal kind,  as  the  fiercest  contests  of  our  time,  which  may  perhaps. 
appear  hereafter  quite  as  strange  to  philosophers  who  will  over- 
look the  serious  social  interests  involved  in  the  ill-conceived  ques- 
tions that  at  present  abound.  The  slightest  knowledge  of  ecclesi- 
astical history  will  confirm  the  suggestion  of  philosophy  that  there 
must  have  been  some  grave  meaning  in  controversies  pursued 
through  many  centuries  by  the  best  minds  of  the  time,  amidst  the- 
vivid  interest  of  all  civilized  nations:  and  there  is  truth  in  the* 
remark  of  Catholic  historians,  that  all  heresies  of  any  great  im- 
portance were  accompanied  by  serious  moral  or  political  error, — 
the  logical  filiation  of  which  it  would  generally  be  easy  to  establish 
by  considerations  analogous  to  those  that  I  applied  in  a  few  lead- 
ing eases. 

This  brief  sketch  is  all  that  my  objects  allow  me  to  give   of  the 
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spiritual  organism  which  was  gradually  wrought  out  through  a 
course  of  ten  centuries,  by  methods,  various  but  united  in  aim,  from 
St.  Paul,  who  h'rst  conceived  the  general  spirit  of  it,  to  Hildebrand, 
who  systemized  its  social  constitution  ;  the  intermediate  period 
having  been  well  occupied  by  the  concurrence  of  all  the  noblest 
men  of  whom  their  race  could  then  boast, — Augustine.  Ambrosins, 
Jerome,  Gregory,  etc.,  etc., — whose  unanimous  tendency  to  the 
establishment  of  a  general  unity,  however  impeded  by  the  medioc- 
rity of  the  common  order  of  kings,  was  usually  supported  by 
sovereigns  of  high  political  ability, — such  as  Charlemagne  and 
Alfred.  From  the  spiritual  organism  we  may  now  pass  to  the  tem- 
poral ;  and  having  done  with  the  political,  we  shall  then  be  pre- 
pared for  an  analysis  of  the  moral  and  mental  character  of  the 
monotheistic  régime. 

Historical  interpreters  of  the  temporal  condition  of  m 

,,         ,,,,■,,        A  r  .    .  .  l ,.         .  .-,        .     -,   Temporal  orpan- 

the  Middle  Ages  are  apt  to  assign  alar  too  accidental  izationof  there- 

CD  L  CD  Qi?7l€ 

character  to  it,  by  exaggerating  the  influence  of  the 
Germanic  invasions.  It  would  be  easy  to  show,  first,  in  answer  to 
this,  that  the  condition  of  society  had  so  little  of  the  fortuitous 
about  it  that  it  might  have  been  actually  anticipated  (if  the  neces- 
sary knowledge  had  been  obtainable)  from  the  Roman  system, 
modified  by  the  Catholic;  and  that  the  feudal  system  The Germanic 
"would  have  arisen  without  any  invasions  :  and,  again,  invasious- 
it  may  be  shown  that  the  invasions  themselves  were  a  necessary 
result  of  the  final  extension  of  the  Roman  dominion.  After  our 
late  study  of  the  progressive  greatness  of  that  dominion,  and  of  its 
limitations,  we  easily  perceive  that  the  Roman  empire  must  be 
bounded  on  one  side  by  the  great  oriental  theocracies,  which  were 
too  remote  and  too  incongenial  for  incorporation  ;  and  on  another 
side,  and  especially  westward,  by  nations,  hunters,  or  shepherds, 
who,  not  being  settled  down,  could  not  be  effectually  conquered  : 
so  that  about  the  time  of  Trajan  and  the  Automnes,  the  system  had 
acquired  all  the  extension  it  could  bear,  and  might  soon  expect  a 
reaction.  As  to  the  reaction, — -it  is  evident  that  there  can  be  no 
real  conquest  where  the  agricultural  and  sedentary  mode  of  life 
does  not  exist  among  the  vanquished,  as  well  as  the  conquerors  ; 
for  a  nomade  tribe,  driven  to  seek  refuge  by  removal,  will  be  for 
ever  passing  to  and  fro  between  its  refuge  and  its  old  haunts,  and 
the  return  will  be  vigorous  in  proportion  to  the  gradualism  of  the 
process  of  dislodging  them  from  successive  territories.  In  this 
way,  the  invasions  were  no  more  accidental  than  the  conquests 
which  provoked  them;  for  the  gradual  driving  back,  by  rendering 
the  conditions  of  nomade  existence  more  and  more  irksome,  ended 
by  greatly  quickening  the  transition  from  nomade  to  agricultural 
life.  The  readiest  method  was  to  seize  on  the  nearest  favorable 
and  prepared  territory,  whose  owners,  weakened  in  proportion  to> 
the  extension  of  the  empire,  became  more  and  more  incapable  of 
resistance.  The  process  was  as  gradual  as  that  of  conquest,  though 
we  are  apt  to  suppose  otherwise  from  taking  into  the  account  none 
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but  the  successful  final  invasions:  but  the  truth  is,  that  invasion 
had  begun,  on  a  large  scale,  several  centuries  before  Rome  attained 
the  summit  of  its  greatness;  though  its  success  could  not  be  of  a 
permauent  nature  till  the  vigor  of  the  empire,  at  its  heart,  began 
to  be  exhausted.  So  natural  was  this  progressive  result  of  the 
situation  of  the  political  world,  that  it  occasioned  large  conces- 
sions, long  before  the  fifth  century;  such  as  the  incorporation  of 
barbarians  in  the  Roman  armies,  and  the  abandonment  of  certain 
provinces,  on  condition  that  new  rivals  should  be  kept  in  check. 
Pledged  as  I  am  to  treat  only  of  the  advanced  rank  of  humanity, 
if  was  yet  necessary  to  say  thus  much  of  the  reacting  power,  be- 
cause from  it  mainly  the  military  activity  of  the  Middle  Ages  took 
its  ri>e. 

ris.>  <»f  D.f.n-  Though  the  military  system  was  carried  on  through 
Biveaystem.  jjje  ^j  u](j|e  Aires,  it  then  essentially  changed  its  char- 
acter, as  the  civilized  world  found  itself  in  a  new  position.  Mili- 
tary activity  lost  its  offensive  character,  and  assumed  that  defensive 
office  which  all  judicious  historians  point  out  as  the  characteristic 
quality  of  the  feudal  system.  This  change,  powerfully  facilitated 
by  Catholicism,  was.  however,  a  necessary  result  of  antecedent 
circumstances,  like  Catholicism  itself.  When  the  Roman  extension 
was  complete,  it  became  a  primary  care  to  preserve  its  dominions; 
and  the  increasing  pressure  of  the  nations  which  had  resisted  con- 
quest made  ^\w\\  defence  continually  more  urgent  in  importance, 
or  territorial  Tbe  military  régime  must  thenceforward  undergo  that 
Independence,  transformation  into  what  is  called  the  feudal  system,  by 
making  political  dispersion  prevail  over  a  concentration  which  was 
becoming  continually  more  difficult  as  its  aim  was  disappearing: 
for  the  dispersion  agreed  with  a  system  of  defence  which  required 
the  direct  and  special  participation  of  individuals;  whereas,  con- 
quest had  supposed  the  thorough  subordination  of  all  partial  move- 
ments to  the  directing  authority.  Then  was  the  time  when  the 
military  chief,  always  holding  himself  in  readiness  for  a  territorial 
defence  which  yet  did  not  require  perpetual  activity,  found  himself 
in  possession  of  independent  power  in  a  portion  of  territory  which 
he  was  able  to  protect,  with  the  aid  of  his  military  followers,  whom 
it  was  his  daily  business  to  govern,  unless  his  power  enabled  him 
to  reward  them  with  inferior  concessions  of  the  same  kind,  which, 
again,  might  in  time  become  susceptible  of  further  division,  accord- 
ing to  the  spirit  of  the  system.  Thus,  without  any  Germanic  inva- 
sion, there  was,  in  the  Itoman  system,  a  tendencj'  to  dismember- 
ment through  the  disposition  of  the  governors  in  general  to  preserve 
their  territorial  office,  and  to  secure  for  it  that  hereditary  succes- 
sion which  was  the  natural  prolongation  and  the  most  certain  pledge 
of  their  independence.  The  tendency  was  evident  even  in  the  East, 
which  was  comparatively  untouched  by  invasion.  The  memorable 
«concentration  wrought  by  Charlemagne  was  the  natural,  though 
temporary  result  of  the  general  prevalence  of  feudal  methods, 
achieving  the  political  separation  of  the  West  from  the  empire, 
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which  was  thenceforth  remanded  to  the  East,  and  preparing  for  the 
future  propagation  of  the  fuedal  system,  without  being  able  to  re- 
strain the  dispersive  tendency  which  constituted  its  spirit.  The 
one  remaining  attribute  of  the  feudal  condition,  that  which  relates 
to  the  modification  of  the  lot  of  slaves,  was  another  result  of  the 
change  in  the  military  system,  which  could  not  but  occa-  slavery  become 
sion  the  transmutation  of  the  ancient  slavery  into  serf-  8erfaee- 
.age,  which  was  consolidated  and  perfected  by  the  influence  of  Ca- 
tholicism, as  we  shall  presently  see.  As  the  importation  of  slaves 
declined  with  the  decline  of  conquest,  and  finally  came  to  an  end, 
the  internal  traffic  in  slaves  relaxed — their  owners  being  disposed 
to  make  an  hereditary  property  of  them  in  proportion  to  the  diffi- 
culty of  obtaining  new  supplies.  When  slaves  became  thus  attached 
to  families  and  their  lands,  they  became,  in  fact,  serfs.  Thus, 
whichever  way  we  look  at  it,  it  appears  that  the  feudal  S3Tstem 
would  have  arisen  without  any  aid  from  barbaric  invasion,  which 
could  do  no  more  than  accelerate  its  establishment  ;  and  thus  we 
get  rid  of  that  appearance  of  fortuity  which  has  disguised,  even  to 
the  most  sagacious  minds,  the  true  character  of  this  great  social 
change. 

Before  I  proceed  to  consider  the  temporal  characteristics  of  the 
feudal  system,  I  must  just  point  out  the  effect  of  the  spiritual  insti- 
tution in  preparing  for  it,  and  moderating  the  difficulties  of  the 
transition.  From  its  station  at  the  most  general  point  of  view,  the 
Catholic  authority  saw  the  impending  certainty  of  the  intervention  of 
Germanic  invasions,  and  had  nobly  prepared  to  soften  thechurcQ- 
the  shock  by  means  of  courageous  missions  to  the  expected  inva- 
ders :  and  when  they  came,  the  northern  nations  found  awaiting 
them  a  powerful  clergy  ready  to  restrain  their  violence  toward 
those  whom  they  vanquished,  and  from  among  whom  the  ranks  of 
that  clergy  had  been  recruited.  The  moral  energy  and  the  intel- 
lectual rectitude  of  the  conquerors  were  more  favorable  to  the  action 
of  the  Church  than  the  sophistical  spirit  and  corrupt  manners  of 
the  enervated  Romans  ;  while,  on  the  other  hand,  their  comparative 
remoteness  from  the  monotheistic  state  of  mind,  and  their  contempt 
for  the  conquered  race,  were  difficulties  in  the  way  of  the  civilizing 
influence  of  Carholicism.  It  was  the  functions  of  the  spiritual 
body  to  fuse  the  respective  favorable  qualities  of  the  conflicting 
races,  and  to  aid  their  subsidence  into  the  svstem  which  was  to 
ensue. 

The  influence  of  Catholicism  on  each  of  the  three  phases  under 
which  the  great  temporal  change  to  the  feudal  system  presents  it- 
self is  evident  enough.  It  aided  the  transformation  of  offensive  into 
defensive  war  by  its  own  predominant  desire  to  unite  all  Christian 
nations  into  one  great  political  family,  guided  by  the  Church.  By 
its  intervention,  it  obviated  many  wars — actuated,  no  doubt,  by  a 
desire  to  prevent  all  diminution  of  its  authority  over  the  military 
chiefs,  as  well  as  by  the  principles  and  spirit  proper  to  itself.  All 
great  expeditions  common  to  the  Catholic  nations  were,  in  fact,  of 
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a  defensive  character,  and  destined  to  put  an  end  to  successive  in- 
vasions which  might  become  habitual  :  such,  for  instance,  as  the 
wars  of  Charlemagne  against  the  Saxons  and  the  Saracens,  and,  at 
a  later  time,  the  Crusades,  which  were  intended  hs  a  barrier  against 
the  invasion  of  Mohammedanism.  Airain  :  Catholicism  aided  the 
breaking  up  of  the  temporal  power  into  small  territorial  sovereign- 
tie.-,  favoring  the  transmutation  of  life-interests  into  hereditary  fiefs, 
and  organizing  the  relation  of  the  principles  of  obedience  and  pro- 
tection, as  the  basis  of  the  new  social  discipline.  Excluding  the 
hereditary  principle  in  its  own  structure,  it  countenanced  it  here, 
not  under  the  form  of  custom  or  caste,  but  from  a  deep  sense,  how- 
ever indistinct,  of  the  true  social  needs  of  the  age.  Capacity  was 
the  title  to  power  in  the  Church.  On  the  land,  capacity  was  best 
secured  by  that  permanent  attachment  to  the  soil  and  to  local  tra- 
ditions which  secured  stability  at  the  same  time,  and  involved  the 
admission  of  the  hereditary  principle. 

The  training  of  the  local  ruler  must,  be  in  his  home,  where  he 
could  be  specially  prepared  for  his  future  office,  form  his  ideas 
and  manners,  and  become  interested  in  the  welfare  of  his  vas- 
sals ami  serfs;  and  all  this  could  not  be  done  without  the  heredi- 
tary principle,  the  great  advantage  of  which  consists  in  the  moral 
preparation  of  the  individual  for  his  social  function.  In  regu- 
lating the  reciprocal  obligations  of  the  feudal  tenure,  the  benefi- 
cent influence  of  Catholicism  is  unquestionable.  It  wrought  by 
that  admirable  combination,  unknown  to  antiquity,  of  the  instinct 
of  independence  and  the  sentiment  of  devoted ness  which  established 
the  social  superiority  of  the  Middle  Ages,  when  it  exhibited  a  new 
spectacle  of  the  dignity  of  human  nature  among  privileged  families 
who  were  few  at  first,  but  who  served  as  a  type  to  all  classes,  as 
they  successively  emerged  into  freedom.  Again  :  Catholicism  in- 
fluenced the  transmutation  of  slavery  into  serfage.  The  tendency 
of  monotheism  to  modify  slavery  is  visible  even  in  Mohammedan- 
ism, notwithstanding  the  confusion  between  the  temporal  and  the 
spiritual  power  which  it  still  involves.  It  is  therefore  eminently 
conspicuous  in  the  Catholic  system,  which  interposes  a  salutary 
spiritual  authority  between  the  master  and  his  slave,  or  the  lord 
and  his  serf  ;  an  authority  which  is  equally  respected  by  both,  and 
which  is  continually  disposed  to  keep  them  up  to  their  mutual  duty. 
Traces  of  this  influence  may  be  observed  even  now,  through  a  com- 
parison of  negro  slavery  in  Protestant  and  Catholic  America  ;  the 
superiority  of  the  lot  of  the  negro  in  the  latter  case  being  a  matter 
of  constant  remark  by  impartial  investigators,  though  unhappily  the 
Romish  clergy  are  not  clear  of  participation  in  this  great  modern 
error,  so  repugnant  to  its  whole  doctrine  and  constitution.  From 
the  earliest  days,  the  Catholic  power  has  tended,  everywhere  and 
always,  to  the  abolition  of  slavery,  which,  when  the  system  of  con- 
quest had  closed,  was  no  longer  a  necessary7  condition  of  political 
existence,  and  became  a  mere  hinderance  to  social  development  ; 
and  not  the  less  because  this  tendency  has  been  disguised  and  al- 
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most  annulled,  on  occasion,  through  certain  obstacles  peculiar  to  a 
few  Catholic  nations. 

These  three  characteristics  of  the  temporal  organiza-  institution  of 
tion  of  the  Middle  Ages  seemed  to  be  summed  up  in  the  Chivalry- 
institution  of  Chivalry.  Whatever  were  the  abuses  attendant  upon 
it,  it  is  impossible  to  deny  its  eminent  social  utility  during  an  inter- 
val when  the  central  power  was  as  yet  inadequate  to  the  direct  reg- 
ulation of  internal  order  in  so  new  a  state  of  society.  Though 
Mohammedanism  had,  even  before  the  Crusades,  originated  some- 
thing like  the  noble  associations  by  which  Chivalry  affords  a  natural 
corrective  of  insufficient  individual  protection,  it  is  certain  that  their 
free  rise  is  attributable  to  the  Middle  Age  spirit  ;  and  we  discern  in 
it  the  wisdom  of  Catholicism  converting  a  mere  means  of  military 
education  into  a  powerful  social  instrumentality.  The  superiority 
of  merit  to  birth,  and  even  to  the  highest  authority,  which  was  a 
principle  of  these  affiliations,  is  quite  in  the  Catholic  spirit.  We 
must  however  bear  in  mind  the  dangers  involved  in  this  institution, 
and  especially  the  peril  to  the  fundamental  principle  of  the  regime 
when  the  exigencies  of  the  Crusades  created  those  exceptional  or- 
ders of  European  chivalry  which  united  the  monastic  to  the  military 
character,  for  the  purposes  of  their  enterprise.  As  a  natural  con- 
sequence, this  union  of  qualities  bred  a  monstrous  ambition,  which 
dreamed  of  that  very  concentration  of  spiritual  and  temporal  power 
that  the  spirit  of  the  age  had  been  occupied  in  dissolving.  The 
Templars,  for  instance,  were  instinctively  formed  into  a  kind  of  con- 
spiracy against  royalty  and  the  papacy  at  once  ;  and  kings  and 
popes  had  to  lay  aside  their  disputes  and  unite  for  the  destruction 
of  their  common  foe.  This  was,  it  seems  to  me,  the  only  serious 
political  danger  that  social  order  had  to  encounter  in  the  Middle 
Ages.  That  social  order  was,  in  fact,  so  remarkably  correspondent 
with  the  contemporary  civilization,  that  it  sustained  itself  by  its 
own  weight  as  long  as  the  correspondence  lasted. 

Here,  then,  we  see  the  feudal  system  to  be,  in  a  tem-0peratIonof  the 
poral  sense,  the  cradle  of  modern  society.  It  set  soci- Feudal  system- 
cry  forward  toward  the  great  aim  of  the  whole  European  polity — 
the  gradual  transformation  of  the  military  into  the  industrial  life. 
Military  activity  was  then  employed  as  a  barrier  to  the  spirit  of 
invasion,  which,  if  not  so  checked,  would  have  stopped  the  social 
progress;  and  the  result  was  obtained  when,  at  length,  the  peoples 
of  the  North  and  East  were  compelled  b}T  their  inability  to  find 
settlements  elsewhere,  to  undergo  at  home  their  final  transition  to 
agricultural  and  stationary  life,  morally  guaranteed  by  their  conver- 
sion to  Catholicism.  Thus  the  progression  which  the  Roman  sys- 
tem had  started  was  carried  on  by  the  feudal  system.  The  Roman 
assimilated  civilized  nations  ;  and  the  feudal  consolidated  that 
union  by  urging  barbarous  peoples  to  civilize  themselves  also.  The 
feudal  system,  regarded  as  a  whole,  took  up  war  at  its  defensive 
stage,  and,  having  sufficiently  developed  it,  left  it  to  perish,  for 
want  of  material  and  object.     Within  national  limits  its  influence 
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had  tlic  same  tendency,  both  by  restricting  military  activity  to  n 
diminishing  caste,  whose  protective  authority  became  compatible 
with  the  industrial  progress  of  the  nascent  working  class,  ami  hy 
modifying  the  warlike  character  of  the  chiefs  themselves,  which 
gradually  changed  from  that  of  defender  to  that  of  proprietor  of 
territory,  in  preparation  for  becoming  by-and-by  the  mere  dictator 
of  vast  agricultural  enterprise,  unless  indeed  it  should  degenerate 
into  that  of  Courtier.  The  great  universal  tendency,  in  short,  of 
the  economy  was  to  tin1  final  abolition  of  slavery  and  serfage,  and 
afterward,  the  civil  emancipation  of  the  industrial  class,  when  the 
time  of  fitness  should  arrive. 

From   the  political,  I   next  proceed  to  the  moral  aspect  of  the 
monotheistic  régime, 
Mnn.iity  un.i.T         &£  the  social  establishment  of  universal  morality  was 

oathoUfffm.      t|lc  chief  destination  of  Catholicism,  some  may  wonder 

that  I  did  not  take  up  my  present  topic  at  the  close  of  my  account 
of  the  Catholic  organization,  without  waiting  till  I  had  exhibited  the 
temporal  order.  r>ur  I  think  I  am  placing  the snbject  in  the  truest 
historical  light  by  bIi owing  that  it  belongs  to  the  whole  system  of 
political  organization  proper  to  the  Middle  Ages,  and  not  to  one  of 
its  elements  alone.  If  Catholicism  first  Been  red  to  morality  the 
social  ascendency  which  is  its  due,  feudalism,  as  a  result  of  the 
Btae  or  monii^  new  social  situation,  introduced  precious  germs  of  a 
"l-v-  lofty  morality  peculiar  to  itself,  which  Catholicism  ex- 
panded and  improved,  but  without  which  it  could  have  had  no  com- 
plete success.  Both  issuing  from  antecedent  circumstances,  Cathol- 
icism was  the  active  and  rational  organ  of  a  progression  naturally 
occasioned  hy  the  new  phase  which  human  development  had  assumed. 
The  military  and  national  morality  of  antiquity,  subordinate  to 
polity, had  given  place  to  a  more  pacific  and  universal  morality,  pre- 
dominant over  polity,  in  proportion  a.-  the  system  of  conquer  became 
changed  into  one  of  defence1.  Now  the  social  glory  of  Catholicism, 
— a  glory  which  mankind  will  gratefully  commemorate  when  all 
theological  faiths  shall  have  become  matters  of  mere  historical  re- 
membrance,— is  that  it  developed  and  regulated  to  the  utmost  a 
tendency  which  it  could  not  have  created.  It  would  be  to  exag- 
gerate most  mischievously  the  influence,  unhappily  only  too  feeble, 
of  any  doctrines  on  human  life,  to  attribute  to  them  the  power  of 
so  changing  the  essential  mode  of  human  existence.  If  Catholicism 
had  been  transplanted  untimely  among  nations  which  had  not 
achieved  the  preparatory  progress,  its  social  influence  would  not 
have  been  sustained  by  the  moral  efficacy  which  distinguished  it  in 
the  Middle  Ages.  Mohammedanism  is  an  illustration  of  this.  Its 
morality,  derived  from  Christianity,  and  no  less  pure,  is  far  from 
having  produced  the  same  results,  because  its  subjects  were  insuf- 
ficiently prepared  for  a  monotheism  which  was,in  their  ca6e,far  from 
spontaneous,  and  altogether  premature.  We  must  not  then  judge 
of  Middle  Age  morality  from  the  spiritual  point  of  view, without  the 
temporal  ;  and  we  must  moreover  avoid  any  attempt  to  give  prece- 
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dence  to  either  element,  each  being  indispensable,  and  the  two 
therefore  inseparable. 

A  great  error  of  the  metaphysical  school  is  that  of  attributing 
the  moral  efficacy  of  Catholicism  to  its  doctrine  alone,  apart  from 
its  organization,  which  is  indeed  supposed  to  have  an  opposite  ten- 
dency. It  is  enough,  in  answer  to  this,  to  refer  to  what  I  have 
already  said  of  the  action  of  the  Catholic  organization,  and  to 
the  moral  in  efficacy  of  Mohammedanism,  and  of  Greek  or  Byzantine 
Catholicism,  which,- with  abundance  of  doctrinal  power,  have  social- 
ly failed  for  want  of  a  spiritual  organization.  Like  them,  Cathol- 
icism would  have  produced  its  morality  in  feeble  formulas  and 
superstitious  practices,  suitable  to  the  vague  and  unconnected  char- 
acter of  theological  doctrine,  if  it  had  not  provided  for  the  constant 
active  intervention  of  an  independent  and  organized  spiritual  power, 
which  constituted  the  social  value  of  the  religious  system.  In  order 
to  estimate  what  this  operation  was,  I  will  briefly  consider  first  how 
the  doctrines  of  Catholicism  wrought  in  a  moral  view,  apart  from 
their  corresponding  organization. 

The  most  important  question,  in  this  connection,  is  source  of  moral 
whether  the  moral  influence  of  Catholicism  in  the  Mid-  iuflueuce- 
die  Ages  was  owing  to  its  doctrines  being  the  organs  for  the  con- 
stitution  of  certain  common  opinions,  which,  when  once  established, 
must  have  permanent  moral  power  from  their  universality;  or 
whether,  according  to  the  popular  view,  the  results  are  ascribable 
to  personal  hope,  and  yet  more,  fear,  with  regard  to  a  future  life^ 
which  Catholicism  applied  itself  to  co-ordinate  and  fortify  more 
completely  than  any  other  religion  has  ever  attempted  to  do,  pre- 
cisely by  avoiding  all  dogma  on  the  subject,  and  leaving  every  one's 
imagination  to  create  there  wards  and  punishments  which  would  be 
most  effectual  in  his  case.  The  question  can,  it  is  obvious,  be  de- 
cided only  by  observation  of  exceptional  cases,  in  which  general 
opinion  and  religious  precepts  are  in  opposition  ;  for,  when  they 
co-operate,  it  is  impossible  to  know  how  much  influence  to  assign  to 
the  one  or  the  other.  Rare  as  are  these  exceptional  cases,  there 
are  enough  in  every  age  of  Catholicism  to  satisfy  us  in  regard  to  the 
great  axiom  of  social  statics, — that  public  prejudices  are  habitually 
more  active  than  religious  precepts,  when  any  antagonism  arises 
between  these  two  moral  forces,  which  are  usually  found  convergent. 
The  instance  adduced  by  Condorcet — that  of  the  duel — appears  to 
me  sufficiently  decisive.  This  custom,  imposed  by  military  morals, 
induced  pious  knights  to  brave  the  strongest  religious  condemnation 
in  the  most  brilliant  ages  of  the  Church  ;  whereas,  at  this  day,  we 
see  the  duel  spontaneously  disappearing  by  degrees  under  the 
strengthening  sway  of  industrial  morals,  notwithstanding  the  entire 
practical  decay  of  religious  prohibition.  This  one  instance  will 
guide  the  reader  in  his  search  for  analogous  cases,  all  of  which 
will  be  found  more  or  less  illustrative  of  the  tendency  in  human 
nature  to  brave  a  remote  danger,  howeVer  fearful,  rather  than  im- 
mediate discredit  in  a  fixed  and  unanimous  public  opinion.    It  seems, 
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at  first  sight,  as  if  nothing  could  counterbalance  the  power  of  reli- 
gious terror  directed  upon  an  eternal  future:  but  it  is  certain  that, 
by  the  very  element  of  eternity,  the  threat  loses  its  force  ;  and 
there  have  always  been  strong  minds  which  have  inured  themselves 
to  it  by  familiarity,  so  as  not  to  be  trammelled  by  it  in  the  indul- 
gence of  their  natural  impulses.  Every  continued  sensation  be- 
comes, by  our  nature,  converted  into  indifference  ;  and  when  Milton 
introduces  alternation  in  the  punishment  of  the  damned,  doomed 
"  from  beds  of  burning  lire  to  starve  in  ice,"  the  idea  of  the  Russian 
bath  raises  a  smile,  and  reminds  us  that  the  power  of  habit  extends  to 
alternation,  however  abrupt,  if  it  be  but  sufficiently  repeated.  The 
same  energy  which  urges  to  grave  crimes  fortifies  minds  against 
such  a  future  doom,  which  may  also  be  considered  very  uncertain, 
and  is  always  becoming  familiarized  by  lapse  of  time  ;  and,  in  the 
Case  of  ordinary  people,  while  there  was  absolution  in  the  distance, 
as  there  always  wa>.  it  was  easier  to  violate  religions  precepts  to 
the  moderate  extent  their  character  of  mind  required,  than  to  con- 
front public  prejudice.  Without  going  further  into  this  kind  of  anal- 
ysis, we  are  warranted  in  saying  that  the  moral  power  of  Catholi- 
cism was  due  to  its  suitability  as  an  organ  of  general  opinions,  which 
must  become  the  more  powerfully  universal  from  their  active  repro- 
duction by  an  independent  and  venerated  clergy  ;  and  that  personal 
interest  in  a  future  life  has  had,  comparatively,  very  little  influence 
at  any  rime  upon  practical  conduct. 

The  moral  regeneration  wrought  by  Catholicism  was  begun  by 
the  elevation  of  Morals  to  that  social  supremacy  before  accorded 
to  polity.  This  was  done  by  subordinating  private  and  variable  to 
the  most  general  and  permanent  needs,  through  the  considera- 
tion of  the  elementary  conditions  of  human  nature  common  to  all 
social  states  and  individual  conditions.  It  was  these  great  neces- 
sities which  determined  the  special  mission  of  the  spiritual  power, 
whose  function  it  was  to  express  them  in  a  form  of  universal  doc- 
trine, and  to  invest  them  with  sanctity  in  real  life,  individual  and 
social  ;  a  function  which  supposed  an  entire  independence  of  the  tem- 
poral power.  No  doubt,  this  beneficent  social  action  was  much 
impaired  by  its  connection  with  the  theological  philosophy, — by  the 
vagueness  with  which  that  philosophyinfected  its  moral  prescriptions, 
— by  the  too  arbitrary  moral  authority  possessed  by  the  directing 
body,  whose  absolute  precepts  would  otherwise  have  been  imprac- 
ticable,— and  again,  by  the  inherent  contradiction  of  a  doctrine 
which  proposed  to  cultivate  the  social  affections  by  the  prior  en- 
couragement of  an  exorbitant  selfishness,  forever  occupied  with 
its  own  future  lot,  looking  for  infinite  reward  for  the  smallest  well- 
doing, and  thus  neutralizing  the  sympathetic  element  which  resides 
in  the  benign  universal  affection  of  the  love  of  God  ;  yet  these  great 
and  inevitable  evils  have  not  prevented,  but  only  impaired,  a  regen- 
eration which  could  not  have  begun  in  any  other  way,  though  it 
must  be  carried  on  and  periected  on  a  better  intellectual  basis  in 
time  to  come. 
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Thus  was  Morality  finally  placed  at  the  head  of  social  necessities, 
by  conceiving  of  all  the  faculties  of  our  nature  as  means -subordinate 
to  the  great  end  of  human  life,  directly  sanctioned  by  a  universal 
doctrine,  properly  erected  into  a  type  of  all  action,  individual  and 
social.     It  must  be  acknowledged  that  there  was  something  thor- 
oughly hostile  to  human  development  in  the  way  in  which  Christian- 
ity conceived  of  the  social   supremacy  of  morality, — greatly  as 
this  opposition  has  been  exaggerated  :  but  Catholicism,  at  its  best 
period,  restrained  this  tendency,  inasmuch  as    it  recognised  ca- 
pacity as  the  basis  of  its  ecclesiastical  constitution  :  but  the  ele- 
mentary disposition,  whose  philosophical  danger  became  apparent 
only  when  the  Catholic  system  was  in  its  decline,  did  not  interfere 
with  the  radical  justness  of  the  social  decision  which  subordinated 
mind  itself  to  morality.     Superior  minds,  which  multiplied  in  num 
ber  by  means  of  spreading  cultivation,  have  always,  and  especially 
of  late,  secretly  rebelled  against  a  decision  which  restrained  their 
unlimited  ambition  ;  but  it  will  be  eternally  confirmed,  with  deep- 
felt  gratitude,  amidst  all  disturbances,  both  by  the  multitude  to  whose 
welfare  it  is  directed,  and  by  philosophical  insight,  which  can  fitly 
analyze  its  immutable  necessity.     Though  mental  superiority  is  the 
rarest  and  most  valuable  of  all,  it  can  never  realize  its  highest  ex- 
pansion unless  it  is  subordinated  to  a  lofty  morality,  on  account  of 
the  natural  feebleness  of  the  spiritual  faculties  in  human  nature. 
Without  this  condition  the  best  developed  genius  must  degenei  ate 
into  a  secondary  instrument  of  narrow  personal  satisfaction,  instead 
of  pursuing  that  large  social  destination  which  can  alone  offer  it  a 
field  and  sustenance  worthy  of  its  nature.      Hence,  if  it  is  philo- 
sophical, it  will  strive  to  systemize  society  in  accordance  with  its 
own  inclinations  :  if  scientific,  it  will  be  satisfied  with  superficial 
conceptions,  such  as  will  procure  an  easy  and  profitable  success  :  if 
aesthetic,  it  will  produce  unprincipled  works,  aspiring,  at  almost 
any  cost,  to  a  rapid  and  ephemeral  popularity:  and  if  industrial,  it 
will  not  aim  at  capital  inventions,  but  at  lucrative  modifications. 
These  melancholy  results  of  mind  deprived  of  moral  direction, 
which  can  not  annul  the  value  of  social  genius,  though  largely  neu- 
tralizing it,  must  be  most  vicious  among  men  of  second-rate  ability, 
who  have  a  weaker  spontaneousness  ;  and  then  intelligence,  which 
is  valuable  only  in  improving  the  prevision,  the  appreciation,  and 
the  satisfaction  of  the  chief  real  needs  of  the  individual  and  of  so- 
ciety issues  in  an  unsocial  vanity,  or  in  absurd  pretensions  to  rule 
society  in  virtue  of  capacity,  which  released  from  the  moral  condi- 
tion of  the  general  welfare,  become  equally  injurious  to  private  and 
public  happiness.     In  the  view  of  all  who  have  studied  human  na- 
ture,  universal  love,  as  proposed  by  Catholicism,  is  of  more  impor- 
tance than  intellectual  good  itself,  because  love  makes  the  most  of 
even  the  humblest  mental  faculties,  for  the  benefit  of  each  and  all  : 
whereas,  selfishness  perverts  or  paralyzes  the  most  eminent  powers, 
which  then  become  more  disturbing  than  beneficial  to  both  public 
and  private  welfare.     Such  is  the  evidence  of  the  profound  wisdom 

40 


POSITIVE    PHILOSOPHY. 

of  Catholicism  in  placing  morality  at  the  head  of  human  interests, 
as  tin4  guide  ami  controller  of  all  human  action.  It  thus  certainly 
established  the  main  principle  of  social  life:  a  principle  which, 
however  occasionally  discredited  or  obscured  by  dangerous  sophisms, 
will  ever  arise  with  increasing  clearness  and  power  from  a  deepen- 
ing study  of  the  true  nature  of  Man. 

In   all   moral  appreciation  of  Catholicism,  we  must  bear  in  mind 

that,  in  consequence  of  the  separation  between  t he  spiritual  and  tho 

temporal  power,  and  therefore   of  the    independence  of 

morality  in  regard   to  polity,  the   moral   doctrine  must 

be  composed  of  a  scries  of  types,  which,  not  expressing  immédiats 

practical  reality,  fix  the  ideal  limit  to  which  our  conduct  must  ap- 
proximate  more    and  more.      These  moral  types  are,  in  nature  and 

•t.  analogous  to  the  scientific  and  aesthetic  types  winch  guide 
our  various  conceptions,  and  which  are  needed  in  the  simplest 
human  operations,  even  the  industrial.  It  would  be  as  wise  to  re- 
proach the  artist  for  the  unattainable  perfection  of  his  ideal  model, 

itholie  morality  for  the  supposed  exaggeration  of  its  require- 
ments.     In  both  cases  the  attainment  will    fall   short  of  the   ideal; 

but  it  will  be  greater  than  it  could  be  without  tin;  ideal.  The  phil- 
osophical instinct,  of  Catholicism  Led  it  to  fulfil  the  practical  con- 
ditions of  the  case  by  transferring  the  type  from  the  abstract  to  the 
concrete  state,  h  applied  its  social  genius  in  gradually  concentra- 
ting in  the  Founder  of  their  system  all  the  perfection  that  they  could 

imagine  in  human  nature,  thus  constituting  a  universal  and  operative 

type,  admirably  adapted  to  the  moral  guidance  of  humanity,  and  in 
which  the  highest  and  the  hnmblesl  could  alike  find  a  model  for 
human  conduct  :  and  they  completed  the  lesson  by  the  addition  of 
that  yet  more  ideal  conception  which  oilers  as  the  feminine  type 
the  beautiful  mystic  reconciliation  of  purity  with  maternity. 

There  is  no  department  of  general  morality  which  was  not  emi- 
nently improved  by  Catholicism,  as  I  could  show,  if  my  space  and 
my  purpose  admitted  of  it.  I  can  only  briefly  point  out  the  most  im- 
portant instances  of  advancement,  under  the  three  heads  of  personal, 
domestic,  and  social  morality. 

personal  mon,]  The  great  aim  being  the  exaltation  of  reason  over 
fc*  passion,  Catholicism,  justly  regarded  personal  virtues 

as  the  basis  of  all  others.  The  sanitary  practices  and  the  personal 
privations  it  imposed  had  therefore  some  social  efficacy,  being,  at 
the  least,  beneficial  auxiliaries  to  moral  education, — especially  in 
the  Middle  Ages.  Again,  the  personal  virtues  which  were  recom- 
mended in  more  ancient  times  as  a  matter  of  individual  prudence 
were  now  first  conceived  of  in  a  social  connection.  Humility,  so 
strongly  enforced  by  Catholicism  as  to  form  a  popular  reproach 
against  it,  was  of  eminent  importance,  not  only  during  a  period  of 
haughty  oppression  which  proved  its  necessity,  but  in  reference  to 
the  permanent  moral  wants  of  human  nature,  in  which  we  need  not 
fear  that  pride  and  vanity  will  ever  be  too  much  represser]  Noth- 
ing is  more  remarkable,  under  this  head,  than  the  reprobation  of 
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suicide,  which  had  been  erected  into  a  sort  of  honor  among  the 
ancients,  who  valued  their  own  lives  no  more  than  other  people's  ; 
or,  at  least,  into  a  resource  which  their  philosophers  were  not 
blamed  for  recurring  to.  This  anti-social  practice  would  no  doubt 
have  declined  with  the  predominance  of  military  manners,  but  it  is 
certainly  one  of  the  moral  glories  of  Catholicism  to  have  organized 
an  energetic  condemnation  of  it. 

Under  Catholicism,  domestic  morality  issued  forth  Domestic  m0. 
from  the  subjection  to  polity  in  which  the  ancients  had  ralit>- 
placed  it,  and  assumed  its  proper  rank.     When  the  spiritual  and 
temporal  orders  were  separated,  it  was  felt  that  the  domestic  life 
must  henceforth  be  the  most  important  for  the  mass  of  mankind, — 
political  life  being  reserved  for  the  exceptional  few,  instead  of  ab- 
sorbing everything  else,  as  it  did  when  the  question  concerned  the 
minority  of  free  men  in  a  population  of  slaves.     The  special  care 
of  Catholicism  for  domestic  life  induced  such  a  multitude  of  happy 
results  as  defies  even  the  most  summary  analysis  here.     The  reader 
must  imagine  for  himself  the  improvement  in  human  families  when 
Catholic  influence  penetrated  every  relation,  to  develop  without 
tyranny  the  sense  of  reciprocal  duty, — solemnly  sanctioning,  for 
instance,  the  paternal  authority,  while  abolishing  the  ancient  patri- 
archal despotism,  under  which  infants  were  murdered  or  abandoned, 
— as  they  still  were,  beyond  the  pale  of  monotheism.     I  can  spe- 
cially notice  only  what  relates  to  the  closest  tie  of  all,  with  regard 
to  which  I  am  of  opinion  that  we  have  only  to  consolidate  and 
complete  what  Catholicism  has  happily  organized.     No  one  now 
denies  that  it  essentially  improved  the  social  condition  of  women  ; 
but  it  is  seldom  or  never  remarked  that  it  deprived  them  of  all 
participation  whatever  in  sacerdotal  functions,  even  in  the  constitu- 
tion of  the  monastic  orders  to  which  they  were  admitted.     I  may 
add  that  it  also,  as  far  as  possible,  precluded  them  from  royalty  in 
all  countries  in  which  it  had  political  influence  enough  to  modify, 
by  the  consideration  of  aptitude,  the  theocratic  principle  of  heredi- 
tary succession,  embodied  in  caste.     The  benefit  bestowed  on  wo- 
men by  Catholicism  consisted  in  rendering  their  lives  essentially 
domestic,  in  securing  the  due  liberty  of  their  interior  existence, 
and  in  establishing  their  position  by  sanctifying  the  indissolubleness 
of  marriage  ;  whereas,  even  among  the  Romans,  who  married  but 
one  wife,  the  condition  of  women  was  seriously  injured  by  the 
power  of  divorce.     I  shall  have  occasion  hereafter  to  treat  of  the 
evils  attending  the  power  of  divorce.     In  the  intermediate  period 
of  human   history,  when   Catholicism   interdicted  it,  that  benefi- 
cent influence  so  connected  the  two  sexes  that,  under  the  morals 
and  manners  of  the  system,  the  wife  acquired  an  imprescriptible 
right,  independent  even  of  her  own  conduct,  to  an  unconditional 
participation  in  not  only  all  the  social  advantages  of  him  who  had 
once  chosen  her,  but,  as  far  as  possible,  in   the  consideration   lie 
enjoyed  ;  and  it  would  be  difficult  to  imagine  any  practicable  ar- 
rangements more  favorable  to  the  dependent   sex.     Aa  civilization 
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develops  the  essential  differences  of  the  Bexes,  among  others,  it 
has  excluded  women  more  and  mmv  from  all  functions  that  can 
withdraw  them  from  their  domestic  vocation.     It  is  in  the  higher 

cla886G  of  society  that  women  work  out  their  destination  with  the 
least  hinderance  ;  and  it  is  there,  in  consequence,  that  we  mav  look 
tor  a  kind  of  spontaneous  type,  toward  which  the  condition  of  wo- 
men must,  on    the  whole,  tend  :   and    looking   there,  we   apprehend 

at  once  the  law  of  social  progression,  as  regards  the  Boxes,  which 
consists  in  disengaging  women  more  and  more  from  all  employment 

that  is  foreign  to  their  domestic  functions;  so  that,  for  instance, 
we  shall  hereafter  reject,  as  disgraceful  to  Man,  in  all  ranks,  as 
now  in  the  higher,  the  practice  of  subjecting  women  to  labori- 
ous occupations  ;  whereas  they  Bhould  he  universally,  and  mort;  and 

more  exclusively,  set   apart    for    t heir   characteristic  ollices  of  wife 

and  mother. 

In  regard  to  social  morality,  properly  so  called,  every 

Social   morality.  ...         .  ,  ...  ' .        '  ■  *  n    .«      !•    .    ' 

one  will  admit  the  distinctive  influence  oi  (  atholicism 
in  modifying  the  energetic  but  Bavage  patriotism  of  the  ancients  by 
the  higher  Bentimenl  of  humanity  or  universal  brotherhood,  so  hap- 
pily popularized  by  it  under  the  Bweet  name  of  charity.  No  doubt 
the  nature  of  the  Christian  doctrines,  and  the  religious  antipathies 
which  resulted  from  them,  greatly  restricted  this  hypothetical  uni 
versality  of  affection,  which  was  generally  Limited  (<>  Christian 
peoples;  but  within  these  Limits  the  brotherly  affections  of  differ 
cut  nations  were  powerfully  developed,  apart  from  the  common  faith 
which  was  its  principle,  by  their  uniform  habitual  subordination  to 
one  spiritual  authority,  whose  members  were,  notwithstanding  their 
separate  nationalities,  fellow-citizens  of  Christendom.  It  is  a  true 
remark  that  the  improvement  of  European  relations,  the  advance- 
ment of  international  law.  and  the  humane  conditions  imposed, 
more  and  more,  on  war  itself,  may  all  be  referred  to  the  period 
when  Catholic  influence  brought  all  parts  of  Europe  into  connec- 
tion. In  the  interior  condition  of  each  nation  to  duties  which  arise 
out  of  the  great  Catholic  principle  of  universal  brotherhood,  and 
which  have  temporarily  failed  only  through  the  decay  of  the  the- 
ological system  which  imposed  them,  afforded  the  best  obtainable 
means  to  remedy  the  inconveniences  inseparable  from  the  social 
state  :  and  especially  the  imperfect  distribution  of  wealth.  This 
was  the  source  of  so  many  admirable  foundations  devoted  to  the 
solace  of  human  suffering,  institutions  unknown  in  ancient  times, 
and  the  more  remarkable  because  they  usually  grew  out  of  private 
munificence,  in  which  public  co-operation  has  seldom  any  part. — 
While  expanding  the  universal  sentiment  of  social  union,  Catholi- 
cism did  not  neglect  that  of  perpetuity,  which  is,  as  I  have  before 
pointed  out,  its  natural  complement,  connecting  all  times  as  well 
as  all  places.  This  was  the  general  use  of  the  great  system  of 
customary  commemoration,  so  happily  constructed  by  Catholicism, 
in  wise  imitation  of  polytheism.  If  I  had  space,  it  would  be  easy 
to  show  how  wise  were  the  precautions   introduced  by  Catholicism 
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and  usually  respected,  to  make  canonization,  replacing  deification^ 
fulfil  its  social  purpose  by  avoiding  the  disgraceful  abuses  caused 
by  the  confusion  of  the  spiritual  and  temporal  powers  among  the 
Greeks,  and  yet  more  the  Romans,  in  their  declining  period  :  so 
that  the  lofty  recompense  was  very  rarely  decreed  to  men  who 
were  not  more  or  less  eminently  worthy,  remarkable,  or  useful, 
while  they  were  selected,  with  careful  impartiality,  from  every  class 
of  society,  from  the  highest  to  the  lowest. 

We  may  now  form  some  idea  of  the  vastness  of  the  moral  re- 
generation accomplished  by  Catholicism  in  the  Middle  Ages.  Im- 
paired as  it  was  by  the  imperfections  of  the  philosophy,  and  the 
difficulties  of  the  social  phase  of  the  time,  it  manifested  the  true 
nature  of  the  requisite  improvement,  the  spirit  which  must  guide 
it,  and  the  attendant  conditions,  in  preparation  for  the  time  when 
a  sounder  philosophy  should  permit  the  completion  of  the  work. 
It  remains  for  us  to  review  the  intellectual  attributes  of  the  system. 
It  may  appear  that  the  supreme  importance  of  the  social  mission 
of  Catholicism  could  not  but  restrict  the  development  of  its  intel- 
lectual characteristics  :  but  the  consequences  of  those  attributes 
make  up  our  present  experience  ;  and  all  that  has  happened  in  hu- 
man history,  from  the  Catholic  period  till  now,  is  an  unbroken 
chain  of  connection  which  links  our  own  period  with  that  cradle  of 
modern  civilization.  We  shall  see  that  the  entire  spiritual  move- 
ment of  modern  times  is  referrible  to  that  memorable  season  in 
human  history,  which  Protestantism  is  pleased  to  call  the  dark 
ages. 

Our  theory  explains  how  the  intellectual  movement  intPHPCtuai  con- 
of  the  monotheistic  system  might  be  retarded  without  dition  under 
its  following  that  the  system  was  hostile  to  human  pro- 
gression. It  never  was  so  except  during  its  decline  (and  then 
much  less  than  is  commonly  supposed),  when  it  was  engrossed  with 
the  cares  of  self-preservation.  It  is  an  exaggeration  also  to  at- 
tribute to  the  Germanic  invasions  the  retardation  of  intellectual 
development  during  the  Middle  Ages;  for  the  decline  was  taking 
place  for  centuries  before  the  invasions  were  of  any  engrossing 
importance.  Two  facts,  one  of  time  and  one  of  place,  may  throw 
light  upon  this  ill-understood  question.  The  supposed  revival  of 
human  intelligence  (which  however  had  not  been  asleep,  but  only 
otherwise  employed),  in  other  words,  the  acceleration  of  the  men- 
tal movement,  immediately  followed  upon  the  full  maturity  of  the 
Catholic  system,  in  the  eleventh  century,  and  took  place  during  it» 
high  social  ascendency.  Again,  it  was  in  the  very  centre  of  this 
dominion,  and  almost  before  the  eyes  of  the  supreme  sacerdotal 
authority,  that  the  acceleration  appeared  ;  for  it  is  impossible  to 
deny  the  superiority  of  Italy  in  the  Middle  Ages,  under  all  the  four 
aspects  of  intellectual  action.  These  two  facts  are  enough  to 
show  how  favorable  Catholicism  then  wTas  to  human  development. 
The  preceding  inactivity  was  owing  to  the  laborious  and  anxious 
character  of  the  task  of  organizing  the  system  :  a  work  of  supreme 
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importance,  absorbing  almost  the  whole  intellectual  resources,  and 
commanding  the  strongest  interest  of  the  peoples  concerned:  so 
that  the  provisional  direction  of  the  mental  movement  was  left  to 
ind-rate  minds,  amidst  a  state  of  affaira  which  was  unfavorable 
to  marked  progression,  and  which  barely  allowed  the  preservation 

of  what  had  I n  gained.  This  seems  to  me  the  simple  and  ra- 
tional explanation  of  this  apparent  anomaly:  and  it  releases  us 
from  the  necessity  of  imputing  to  any  men,  institutions,  or  events, 
any  tendency  to  repress  the  human  mind,  while  it  refers  us  to  the 
;  obligation  to  devote  the  highest  abilities  to  the  task  required, 
in  each  age,  by  tic  chief  needs  of  mankind  :  and  certainly  nothing 
could,  in  this  view,  be  more  interesting  to  all  thinkers  than  the  pro- 
gressive development  of  Catholic  institutions.  The  intellectual 
movement,  which  had  never  Btopped,  was  joined,  in  the  time  of 
Hildebrand,  by  all  the  intellect  that  was  Bet  free  by  the  completion 
of  the  Catholic  system,  and  of  its  application  to  political  life;  and 
then  were  realized  the  vast  consequences  which  we  shall  have  to 
review  in  a  subsequent  chapter.  The  share  attributed  to  the  Arabs 
in  the  revival  is  much  exaggerated,  though  they  may  have  assisted 
a  movement  which  would  have  taken  place.  Bomewhat  more  slowly, 
without  them:  ;md  their  intervention  had  nothing  accidental  about 
it.  Mohammed  attempted  to  organize  monotheism  among  a  people 
who  were  in  eve.y  way  unprepared  f<>r  it  :  the  effort  issued  in  a 
monstrous  political  concentration,  in  the  form  of  a  military  the- 
ocracy :  yet  the  intellectual  qualities  inherent  in  monotheism  could 
not  be  wholly  annulled  ;  ami  they  even  expanded  with  the  more 
rapidity  from  the  failure  of  the  corresponding  régime,  whereby  the 
highest  spiritual  capacities  were  left   five  for  intellectual  pursuits; 

and  especially  for  those  which  had  I n  remanded  to  the  East, 

while  the  West  was  occupied  with  the  development  of  the  Catholic 
system.  'Jim-  the  Arabs  make  their  appearance  in  the  midst  of 
tlie  western  interregnum,  without  their  intervention  being  at  all 
necessary  in  the  transition  from  the  Greek  to  the  modern  evolution, 
The  special  reasons  for  the  intellectual  properties  of  the  mono- 
theistic system  being  developed  only  in  the  age  of  its  decline,  will 
be  best  considered  when  1  treat  of  that  decline.  Having  as- 
signed the  general  grounds  of  the  delay,  I  have  to  notice  briefly 
the  four  aspects  in  which  the  mental  influence  of  Catholicism  pre- 
sents itself. 

The  aptitude  of  Catholicism  for  philosophy  is  as  re- 
markable as  it  is  ill-appreciated.  However  imperfect  we 
now  know  the  theological  philosophy  to  be,  it  exercised  a  happy 
influence  over  the  intellectual  development  of  the  multitude,  among 
whom,  as  we  have  seen,  it  is  the  glory  of  the  system  to  have  spread 
its  educational  benefits.  They  were  lifted  above  the  narrow  circle 
of  their  material  life  ;  their  habitual  feelings  were  purified  ;  and 
sound,  though  empirical  notions  of  the  moral  nature  of  Man, 
and  even  some  dawn  of  historical  conception,  through  the  connec- 
tion of   general  history  with  the  Church,  were  conveyed  to  the 
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whole  range  of  classes  of  society.  Through  the  efforts  of  Cathol- 
icism to  prove  its  superiority  to  former  systems,  even  the  great 
philosophical  principle  of  human  progression  began  to  arise  through- 
out Christendom, — however  inadequate  in  strength  or  quality.  When 
each  individual  thus  became  empowered  to  judge  of  human  actions, 
personal  and  collective,  by  a  fundamental  doctrine,  the  spirit  of 
social  discussion  which  distinguishes  modern  periods  began  to 
arise.  It  could  not  exist  among  subordinate  persons  while  the  two 
authorities  were  concentrated  in  the  same  holders  :  and,  when  the 
separation  was  effected,  the  spirit  of  discussion  was  long  restrained 
by  the  intellectual  discipline  imposed  by  the  vague  and  arbitrary 
nature  of  the  theological  philosophy:  but  it  was  at  this  time  that  it 
began  to  move. — As  for  the  cultivated  class,  the  leading  fact  on 
their  behalf  was  that  Catholicism  generally  allowed  free  scope  to 
the  metaphysical  philosophy,  to  which  the  polytheistic  régime  was 
hostile.  It  was  under  Catholicism  that  the  metaphysical  philosophy 
was  extended  to  moral  and  social  questions  ;  and,  in  proof  of  the 
protecting  disposition  of  the  régime,  we  have  the  fact  that  the 
calumniated  Middle  Ages  gave  the  first  worthy  reception  to  the 
most  advanced  part  of  Greek  philosophy, — that  is,  to  the  doctrine 
of  Aristotle,  which  had  certainly  never  been  so  appreciated  before, 
— even  by  the  Greeks  themselves.  We  must  point  to  the  separa- 
tion of  the  spiritual  and  temporal  powers  as  an  intellectual  as  well 
as  social  service,  because  it  separated  at  the  same  time  social  theory 
from  practice,  and  thus  laid  the  foundation  of  social  science,  in  dis- 
tinction from  mere  Utopias.  Earnestly  as  I  have  insisted  that 
social  science  is  only  now  beginning  to  be  formed,  I  acknowledge 
with  gratitude  that  its  source  lies  in  that  remote  age,  called  dark  : 
where  it  is  seldom  sought  for  by  those  who  make  the  freest  use  of 
its  benefits.  The  scientific  influence  of  Catholicism 
was  equally  favorable.  Monotheism  is  not,  it  is  true, 
very  consistent  with  the  conception  of  the  invariableness  of  natural 
laws  ;  and  there  is  a  stage  of  human  development  at  which  the 
monotheistic  doctrine,  with  its  conception  of  an  arbitrary  will  as 
the  universal  governing  power,  is  the  only  essential  obstacle  to  the 
view  which  lies  at  the  base  of  science.  But  that  stage  was  not  in 
the  Middle  Age  period  ;  and  monotheism  was  of  immense  service 
in  disengaging  the  scientific  spirit  from  the  trammels  imposed  by 
polytheism.  Before,  a  few  simple  mathematical  speculations  were  all 
that  was  possible,  when  all  scientific  inquiry  must  clash  with  the  theo- 
logical explanations  which  extended  to  the  minutest  details  of  all 
phenomena.  When  monotheism  concentrated  the  supernatural  ac- 
tion, it  opened  a  much  freer  access  to  these  secondary  studies,  and 
did  not  interpose  any  sacred  doctrine  as  an  obstacle,  as  long  as 
some  vague  and  general  formulas  were  respected;  and  at  that  lime, 
the  religious  disposition  to  admiration  of  divine  wisdom,  which  has 
since  proved  a  retrograde  influence,  was  promotive  of  scientific  in- 
quiry. I  need  not  point  out  that,  as  polytheism  was  a  state  of  reli- 
gious decline,  in  comparison  with  fetichism,  so  was  monotheism  ic 
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regard  to  polytheism.  The  suppression  of  inspiration,  with  all 
it-  train  of  oracles  and  prophecies,  apparitions  and  miracles,  testi- 
fies to  tin4  noble  efforts  of  Catholicism  to  enlarge,  at  the  expense  of 
tln>  theological  spirit,  the  as  yet  narrow  field  of  human  reason, 
as  far  as  the  philosophy  of  the  period  would  allow.  Adding  to  these1 
considerations  thai  of  the  facilities  which  sacerdotal  life  afforded 
to  the  intellectual  culture,  we  may  conceive  of  the  happy  influence 
of  the  monotheistic  r  ginu  on  the  growth  of  the  chiei  natural  sci- 
ences:— in  ill'*  creation  of  Chemistry,  founded  on  Aristotle's  con- 
ception of  the  four  elements,  and  sustained  by  the  wild  hopes  which 
were  accessary  to  stimulate  aascenl  experimentation  : — in  the  im- 
provement of  Anatomy,  so  restricted  in  more  ancienl  times: — and 
in  the  development  <>t*  pre-existing  mathematical  speculation  and 
astronomical  knowledge;  a  progression  which  was  attested  by  the 
rise  of  algebra,  as  a  distinct  branch  of  ancient  arithmetic,  and  by 
thai  of  trigonometry,  which  was,  in  the  hands  of  the  Greeks,  too 
imperfect  ami  limited  for  the  growing  requirements  of  Astronomy. 
The  aesthetic  influence  of  monotheism  did  not  reach 
ii-  highest  point  till  the  next  period  :  but  ii  is  impossi- 
ble to  be  blind  to  its  Bcope  when  we  consider  the  progress  made  by 
music  and  architecture  dining  the  Middle  A.ges.  The  introduction 
of  mU8ical  notation  and  the  development  of  harmony  gave  a  wholly 

new  character  to  Song;  ami  the  Bame  extension  was  given  to  in- 
strumental music  by  the  creation  of  its  most  powerful  and  complète 
organ;  ami  the  share  borne  by  Catholic  influence  in  each  needs  no 
pointing  out.     Its  effect  <>n  the  progress  of  Architecture  is  equally 

clear.  It  was  Dot  only  that  there  was  a  great  change  in  ordinary 
habitations,  in  consequence  of  the  private  relations,  under  Catholic 

and  feudal  encouragement,  succeeded  to  the  isolation  of  the  domes- 
tic life  of  the  ancient-.  Besides  these  improvements  in  private  life, 
there  arose  those  religious  edifices  which  are  the  most  perfect  mon- 
umental expression  of  the  ideas  ami  feelings  of  our  moral  nature, 
and  which  will  for  ever,  notwithstanding  the  decay  of  the  corre- 
sponding beliefs,  awaken  in  every  true  philosopher  a  delicious  emotion 
of  social  sympathy.  Polytheism,  besides  that  its  worship  was  out- 
side the  temples,  could  uot  originate  an  improvement  which  was 
appropriate  to  a  system  of  universal  instruction,  followed  up  by  a 
continuous  habit  of  personal  meditation.  In  regard  to  poetry,  it  is 
enough  to  name  Dante  to  show  what  the  system  could  effect,  not- 
withstanding the  obstacles  presented  by  the  slow  and  laborious 
elaboration  of  the  modern  languages,  and  the  difficulty  arising  from 
the  equivocal  and  unstable  character  of  the  corresponding  social  state, 
which  was  unfavorable  to  poetical  inspiration.  I  noticed  before  the 
superior  aptitude  of  polytheism  in  this  respect  even  to  this  day,  as 
is  shown  by  the  inability  of  even  our  best  poets  to  free  modern 
poetry  from  its  traces.  As  to  the  rest,  the  influence  of  the  period,, 
in  this  case  as  in  others,  so  stretches  forward  into  the  next,  that 
we  can  not  appreciate  its  services  fully  till  we  arrive  at  that  part 
of  our  analysis. 


THE  SYSTEM   PROVISIONAL.  633 

Turning  now  to  the  lower  and  more  universal  aspect 
of  the  mental  movement, — the  industrial, — it  is  clear  that, 
starting  from  the  time  of  personal  emancipation,  we  must  adjourn 
the  estimate  of  industrial  progress  to  the  next  period.  The  greatest 
industrial  improvement  of  all  however  must  be  the  gradual  abolition 
of  serfage,  accompanied  by  the  progressive  enfranchisement  of  com- 
munities such  as  was  accomplished  under  the  guardianship  of  the 
Catholic  system,  and  furnished  the  basis  of  the  vast  success  of  a  later 
time.  We  may  notice  here — what  we  must  dwell  longer  on  hereafter 
— the  new  character  of  industry,  shown  in  the  substitution  of  external 
forces  for  human  efforts.  It  was  not  only  that  men  were  becoming 
better  acquainted  with  nature  :  a  stronger  reason  was  that  the 
Catholic  and  feudal  world  were  placed  in  a  wholly  new  position  by 
the  emancipation  of  laborers,  whence  arose  the  general  obligation 
to  spare  human  forces  by  using  inorganic  or  brute  assistance.  As 
evidence  of  this,  we  may  notice  the  invention  of  water-mills,  wind- 
mills, and  other  machines,  the  origin  of  which  we  are  too  apt 
to  overlook.  It  was  the  slavery  more  than  the  ignorance  of  a 
prior  time  that  prevented  the  use  of  machinery,  which  could  not  be 
sufficiently  desired  while  there  was  an  abundant  provision  of  intel- 
ligent muscular  force  always  at  hand  ;  and  when  the  use  of  ma- 
chinery had  begun,  we  trace  the  wisdom  of  the  Catholic  system  in 
interposing  between  this  inevitable  improvement  and  the  theolo- 
gical discouragement  which  must  forbid  any  great  industrial  modi- 
fication of  the  external  world  as  a  direct  offence  against  the  prov- 
idential optimism  which  had  succeeded  to  the  polytheistic  fatalism. 

This  brief  survey  seems  to  prove  the  injustice  of  the  reproach  of 
barbarism  and  darkness  brought  against  the  period  ;  against  the 
very  age  illustrated  by  Thomas  Aquinas,  Albertus  Magnus,  Roger 
Bacon,  Dante,  and  others.  To  conclude  our  analysis  of  the  period, 
I  have  only  to  exhibit  the  principle  of  the  irrevocable  decay  of  this 
transitory  system,  the  great  destination  of  which  was  to  prepare  for 
the  gradual  and  safe  decomposition  of  the  theological  and  military 
regime,  taking  place  at  the  same  time  with  the  rise  and  expansion 
of  the  new  elements  of  order. 

Whichever  way  we  look  at  the  organization  proper  Pl(ivW(mal 
to  the  Middle  Ages,  its  provisional  nature  is  evident  tura  of  the  rt- 
from  the  fact  that  the  developments  it  encouraged  were  ** 
the  first  causes  of  its  decay.  In  the  spiritual  region  the  concentra- 
tion of  deity  into  one  object  was  the  last  possible  modification,  as 
the  reduction  could  go  no  further  without  a  total  perversion  of  the 
theological  philosophy,  and  the  loss  of  its  social  ascendency  ;  while, 
at  the  same  time,  the  more  rapid  and  extensive  rise  of  the  positive 
spirit,  not  only  among  educated  men,  but  among  jthe  masses  of 
civilized  nations,  could  not  but  bring  on  such  fatal  modifications. 
We  have  seen  that  the  existence  of  the  Catholic  system  depended 
on  numerous  conditions,  the  failure  of  any  one  of  which  involved 
the  destruction  of  the  whole;  and  we  have  ascertained  the  preca- 
viousness  of  the  greater  number  of  those  conditions.     The  system 
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was  not,  as  I  have  Bhown,  hostile  to  intellectual  progress:  01  the 

contrary,  it  favored  it  :  but  it  never  Incorporated  that  improvement 
with  it-. -If.  The  improvement  grew  up  under  the  shelter  of  Cathol- 
icism: but  it  outgrew  the  provisional  protection,  which  was  thence- 
forth  done  with.  The  great  intellectual  office  of  Catholicism  was  to 
prepare,  under  the  theological  régime^  the  elements  of  the  positive 
r  ai'/n  .  In  the  Same  way.  in  morals  it  prepared  men  for  the  new 
sysl  in  by  encouraging  the  exercise  of  human  reason  in  judging  of 
luct  :  and  thus  it  rendered  the  downfall  of  theological  influence 

inevitable— -apart  from  the  instruction  it  gave  to  -Man's  moral  nature 
to  revolt  a'jaiiiM   its  OWD  violations  of  his  noblest   feelings  in  Support 

of  its  declining  existence — thus  offending,  in  its  hour  of  necessity, 
th  ■  moral  BentimentS  which  were  it-  own  best  work. 

[fwe  are  to  trace  the  principle  of  decay  through  its  whole  exist» 
ence,  we  must  admit  that  it  was  older  than  the  Bystem  itself;  for 
^    .  we  find  it  in  the  great  division,  considered  in  a  former 

i-  chapter,  between  natural  and  moral  philosophy;  the 
philosophy  of  the  inorganic  world,  and  that  of  moral 
and  social  Man.  This  division,  proposed  by  the  Greek  philosophers 
a  little  before  the  establishment  of  the  Alexandrian  Museum,  hy 
which  it  was  openly  sanctioned,  was  the  first  Logical  condition  of 
all  future  progress,  because  it  permitted  the  independent  growth 
of  inorganic  philosophy  (then  in  the  metaphysical  stage)  whose 
more  -impie  .-peculations  might  be  rapidly  perfected  without  injury 
to  the  Bocial  operation  of  moral  philosophy  (theu  in  its  theological 
stage),  which  was  much  Less  occupied  with  the  abstract  improve- 
ment of  its  doctrines,  than  with  trying  the  fitness  of  theological 
conceptions  for  civilizing  mankind.  A  rivalry,  extending  from 
doctrines  to  persons,  immediately  grew  up  between  the  metaphysi- 
cal Bpirit,  which  was  in  possession  of  the  scientific  domain,  and  the 
theological,  which  governed  morals:  and  it  was  the  social  ascend- 
ency of  moral  philosophy  which  kept  down  intellectual  enterprise 
in  the  direction  of  natural  philosophy,  and  was  the  first  cause  of 
the  retardation  of  science  which  I  explained  just  now.  We  see  the 
conflict  reflected  in  the  struggles  of  such  a  man  as  St.  Augustine 
ast  the  mathematical  reasonings,  already  popularized  among 
students  of  natural  philosophy,  by  which  the  Alexandrian  philoso- 
phers proved  the  form  of  the  earth,  and  the  necessary  existence  of 
antipodes.  One  of  the  most  illustrious  founders  of  the  Catholic 
philosophy  was  seen  enforcing  objections  so  puerile  that  the  lowest 
understandings  would  not  now  condescend  to  them.  Comparing 
this  case  with  that  before  mentioned,  of  the  astronomical  extrava- 
gances of  Epicurus,  we  shall  see  how  thorough  was  this  separation 
— very  like  antipathy — between  natural  and  moral  philosophy. 
The  m -t=.p! .v-;.  It  was  tne  metaphysical  spirit  which  had  wrought  the 
oaiepirit"  transition  from  fetichism  to  polytheism;  and.  quite  re- 

cently, from  polytheism  to  monotheism  ;  and  it  was  not  likely  to 
desist  from  its  office  of  modification  at  the  moment  when  it  was 
most  earnest  and  strong.     As  there  was  nothing  beyond  monothe- 
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ism  but  a  total  issue  from  the  theological  state,  which  was  then  im- 
practicable, the  metaphysical  action  became  destructive,  and  more 
and  more  so  ;  its  propagators  being  unconsciously  employed  in 
spoiling,  by  their  antisocial  analyses,  the  very  conditions  of  exist- 
ence of  the  monotheistic  system.  The  more  Catholicism  aided  the 
intellectual  movement,  the  faster  did  the  destruction  proceed,  be- 
cause every  scientific  and  other  intellectual  advance  added  honor  to 
the  metaphysical  spirit  which  appeared  to  direct  it.  The  antago- 
nism was  certain  to  overtake  Catholicism  when  it  had  fulfilled  the 
social  conditions  which  were  its  proper  office,  and  when  intellectual 
conditions  should  become  the  most  important  to  human  develop- 
ment. Thus  the  general  cause  of  the  mental  dissolution  of  Cathol- 
icism was  its  inability  to  incorporate  with  itself  the  intellectual 
movement,  by  which  it  was  necessarily  left  behind  ;  aud,  from  that 
time,  the  only  way  in  which  it  could  maintain  its  empire  was  by 
exchanging  its  progressive  for  a  stationary,  or  even  retrograde 
character,  such  as  sadly  distinguishes  it  at  this  day.  It  may  be 
thought,  in  a  superficial  way,  that  the  intellectual  decline  may  be 
reconciled  with  an  indefinite  protraction  of  that  moral  sway  to  which 
Catholicism  seems  to  be  entitled  by  the  excellence  of  its  own  mo- 
rality, which  will  be  respected  when  the  prejudices  of  its  enemies 
have  died  out  :  but  it  is  philosophically  true  that  moral  influence  is 
inseparable  from  intellectual  superiority  ;  for  it  can  never  be  in  the 
natural  course  of  things  for  men  to  give  their  chief  confidence,  in 
the  dearest  interests  of  their  life,  to  minds  which  they  respect  so 
little  as'  not  to  consult  them  about  the  simplest  speculative  ques- 
tions.  Catholicism  was  once  the  organ  of  universal  morality  ;  aud 
we  now  accept  it  as  a  precious  legacy,  without  insisting  that  the 
giver  shall  not  die,  or  refusing  the  gift  because  the  bestower  is 
dead.  We  have  derived  valuable  truth  from  astrology  and  alchemy, 
finding  the  truth  remain  when  the  vehicle  was  broken  up  :  and  the 
process  is  the  same  in  the  case  of  the  moral  and  political  progress 
set  on  foot  by  the  theological  philosophy.  It  could  not  perish  with 
the  philosophy,  if  another  spiritual  organization  had  been  meantime 
prepared  to  receive  it — as  we  shall  see  hereafter. 

The  temporal  decline  of  the  Middle  Age  system  pro-  T..inporal  do. 
ceeded  from  a  cause  so  evident  as  to  require  little  <Vuw- 
remark.  In  all  the  three  aspects  of  the  feudal  régime,  its  transi- 
tory character  is  distinctly  marked.  Its  defensive  organization  was 
required  only  till  the  invaders  should  have  settled  down  into  agri- 
cultural life  at  home,  and  become  converted  to  Catholicism  :  «nd 
military  pursuits  thenceforth  became  more  and  more  exceptional,  as 
industry  strengthened  and  extended  itself.  The  breaking  up  of  the 
temporal  power  into  partial  sovereignties,  which  was  the  second 
feature  of  the  feudal  system,  was  no  less  a  transient  arrangement, 
which  must  give  place  to  a  new  centralization  ;  as  we  shall  pres- 
ently see  that  it  did.  As  for  the  third  feature — the  transformation 
of  slavery  into  serfage — it  is  unquestionable  that  while  slavery  may 
oxist  a  long  time  under  suitable  conditions,  Berfage  can  he  no  more 
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than  a  transition  state,  sure  to  be  speedily  modified  by  the  estab* 
lishment  of  industrial  communities,  and  serving  no  other  special 
purpose  than  gradually  leading  on  the  laborers  to  entire  personal 
freedom.  Thus,  it  is  the  same  with  feudalism  as  with  Catholicism 
■ — the  better  it  discharged  its  functions,  the  more  it  accelerated  its 
own  destruction.     External  circumstances,  however,  which  were  in 

themselves  in  no  degree  accidental,  prolonged  the  duration  of  the 
Bystem  very  unequally  among  t he  European  nations — its  political 
rule  having  lasted  Longest  on  the  various  frontiers  of  Catholic  feu- 
dal civilization,  that  is.  in  Poland.  Hungary,  etc.,  with  regard  to 
Tartar  ami  Scandinavian  invasions  :  and  even,  in  some  respects,  in 
Spain  and  the  Larger  Mediterranean  islands,  especially  Sicily,  with 
regard  to  Aral»  encroachments:  a  distinction  which  it  is  well  to 
notice  here  in  its  germ,  as  we  Bhall  find  an  interesting  application 

of  it  in  a  future  part  of  our  analysis.  This  short  explanation  will 
help  ns  to  fix  on  the  class  by  whom  the  disintegration  of  the  feudal 

Bystem  was  conducted.     The  advent  of  the  industrial  class  was  the 

issue  from  it  ;   but  it  could    not    he    that  class  M  Inch  should  conduct 

the  process,  on  account  of  Its  subordinate  position,  and  of  its  having 
enough  to  do  in  its  own  interior  development.    The  work  was  done 

by  the  Legists,  who  had  risen  in  social  influence  as  military  activity 
declined.  Like  the  metaphysicians,  they  had  a  provisional  office  ; 
and  the  one  class  in  philosophy, and  the  other  in  polity,  effected  the 
critical  modifications  required,  and  founded  nothing. 

The  reflection  which  naturally  occurs  at  the  end  of 
our  BUrvey  of  the  monotheistic  régime  is  that  the  im- 
mense time  required  for  its  bIow  political  elaboration  is  out  of  all 
proportion  to  the  short  period  of  its  social  sway:  its  rise  having 
occupied  ten  centuries  :  whereas  it  remained  at  the  head  of  the 
European  Bystem  lor  only  two — from  Gregory  A' J 1.,  who  completed 
it.  to  Boniface  YJ1I..  under  whom  its  decline  conspicuously  com- 
menced— the  live  following  centuries  having  exhibited  only  a  kind 
of  chronic  agony  perpetually  relaxing  in  activity.  The  only  possi- 
ble solution  of  this  great  historical  problem  is  that  the  part  of 
Catholicism  which  was  thus  destined  to  expire  was  the  doctrine, 
and  not  its  organization,  which  was  only  transiently  spoiled  through 
its  adherence  to  the  theological  philosophy  ;  while,  reconstructed 
upon  a  sounder  and  broader  intellectual  basis,  the  same  constitution 
must  superintend  the  spiritual  reorganization  of  modern  society, 
except  for  such  differences  as  must  be  occasioned  by  diversity  of 
doctrine.  We  must  either  assent  to  this,  or  suppose  (what  seems 
to  contradict  the  laws  of  our  nature)  that  the  vast  efforts  of  so 
many  great  men,  seconded  by  the  persevering  earnestness  of  civil- 
ized nations,  in  the  secular  establishment  of  this  masterpiece  of 
human  wisdom,  must  be  irrevocably  lost  to  the  most  advanced  por- 
tion of  humanity,  except  in  its  provisional  results.  This  general 
explanation  is  grounded  on  the  considerations  we  have  just  re- 
viewed, and  it  will  be  confirmed  by  all  the  rest  of  our  analysis,  of 
which  it  will  be  the  main  political  conclusion. 
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CHAPTER  X. 

METAPHYSICAL  STATE,  AND  CRITICAL  PERIOD  OF  MODERN  SOCIETY. 

We  have  seen  the  theological  philosophy  and  the  military  polity 
supreme  in  antiquity  :  we  have  seen  them  modified  and  enfeebled  in 
the  Middle  Ages  :  and  we  have  now  to  study  their  final  decline  and 
dissolution  in  the  transitional  modern  period,  in  preparation  for  a 
new  and  permanent  organic  state  of  society.  The  task  seems  to 
mark  out  its  own  division.  I  must  first  review  the  process  of  the 
dissolution  of  the  old  systems  ;  and  this  will  be  the  work  of  tht» 
present  chapter  :  and  next,  I  shall  exhibit  the  progressive  evolution 
of  the  chief  elements  of  the  positive  system.  The  two  processes  are 
inseparably  connected  in  practice,  as  we  must  carefully  Condtlct  of  the 
remember  :  but  they  must  be  divided  in  analysis,  or  the  inqofry. 
conjunction  of  two  orders  of  considerations  so  opposite  as  decompo- 
sition and  recomposition  would  introduce  endless  confusion  into  our 
speculations.  Such  a  division  was  not  necessary  in  treating  of 
earlier  periods,  because  such  opposing  movements  as  then  existed 
were  convergent  ;  and  such  transitions  as  took  place  were  from  one 
phase  of  the  theological  system  to  another.  But  the  case  is  differ- 
ent when  we  have  to  study  the  issue  from  the  theological  system 
into  one  which  is  of  a  wholly  different  nature — that  is,  the  greatest 
revolution,  intellectual  and  social,  that  the  human  race  could  un- 
dergo at  any  period  of  its  career.  We  should  even  lose  sight  of 
the  organic  elements  of  the  case  in  their  critical  investiture,  if  we 
did  not  study  them  by  themselves,  and  after  the  others.  In  a  con- 
crete history,  of  course,  this  process  would  be  out  of  the  question  : 
but  the  form  of  our  historical  review  has  been  abstract  throughout  ; 
and,  this  being  the  case,  we  are  not  only  permitted  but  bound  to 
use  such  a  method  as  may  best  illustrate  our  subject.  Such  a  method 
is  the  division  I  propose.  What  we  have  to  be  careful  of  is  to  bear 
in  mind  that  the  two  processes,  though  separated  here  for  purposes 
of  investigation,  are  for  ever  co-operating  ;  —  the  destruction  of  old 
elements  being  the  very  means  of  disclosing  the  new  ;  the  motive 
force  of  one  period  naturally  imparting  itself  to  the  next;  and  the 
mutual  reaction  of  the  antagonistic  systems  being  favorable  to  the 
functions  of  both.  One  side  of  this  view  is  evident  enough  :  we  all 
see  how  the  disorganization  of  the  theological  and  military  system 
aided  the  scientific  and  industrial  development  of  a  later  time  :  but 
the  reverse  action  is  less  understood,  though  it  is  not  less  important. 
We  shall  see  as  we  proceed,  however,  that  it  was  the  latent  devel- 
opment of  the  positive  spirit  which  sustained  and  substantiated  the 
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gradual  ascendency  of  the  metaphysical  spirit  over  the  theological 
— saving  it  from  utter  waste  in  bootless  discussion,  and  directing  it 
toward  a  genuine  philosophical  renovation.  The  same  office  is  nil- 
filled  by  the  industrial  spirit  in  the  temporal  system  :  it  in  like  man- 
ner saves  the  Legists  and  the  military  class  from  sterile  conflict, and 
points  out  tlif  radical  incompatibility  between  the  military  system, 
which  tli«'  IegÏ8tS  can  only  revile,  and  the  characteristic  nature  of 
modern  ei\  ilization.  Remembering,  therefore,  these  considerations, 
that  we  may  avoid  Bupposing  the  two  movements  to  be  unconnected, 
we  may  now.  Beeing  them  to  he  heterogeneous  and  convergent, crit- 
ical and  organic,  proceed  to  consider  them  separately;  taking  the 
critical  process  first,  by  reviewing  the  growing  disorganization  of 
the  theological  and  military  system  for  the  last  live  centuries. 

The  negative  character  of  this  great  revolutionary  operation  nat- 
urally arouses  a  Borl  <>f  philosophical  repugnance,  which  must  be 
met  by  the  consideration  that  this  social  phase,  with  all  its  errors 
and  disorders,  is  as  necessary  in  its  intermediate  place  as  any  other 
to  the  slow  and  Laborious  progress  of  human  development.  The 
ancient  system  was  irrevocably  doomed:  the  new  elements  were 
in  course  of  disclosure:  hut  it  must  be  long  before  their  political 
(.  tendencies  and  their  social  value  could  be  verified,  so 
;  as  to  form  the  basis  of  a  new  organization.  An  imme- 
diate substitution  of  the  new  for  the  old  was  therefore 
impossible,  even  if  there  had  been  no  existing  human  feelings  and 
interests  connected  with  the  past  :  and  it  was  necessary  for  modern, 
society  to  go  through  the  process  which  we  now  find  ourselves  in 
the  midst  of — through  that  thoroughly  exceptional  and  transitional 
state,  in  which  the  chief  political  progress  must  be  of  a  negative 
character,  while  public  order  is  maintained  by  a  resistance  ever  be- 
COming  more  retrograde.  The  revolutionary  doctrine  which  is  the 
a -cut  of  the  change  does  its  work  by  exhibiting  the  insufficiency  of 
the  old  organization,  and  protecting  the  elements  of  progress  from 
the  interference  of  old  impediments.  Without  the  impulsion  of  this 
critical  energy,  humanity  would  have  been  stationary  ;  and  its  office 
could  not  have  been  fulfilled  if  the  critical  movement  had  not  been 
urged  to  its  last  natural  degree,  and  especially  in  its  mental  action  ; 
for  nothing  short  of  the  entire  suppression  of  the  religious  and  po- 
litical prejudices  relating  to  the  old  organization  could  have  saved 
us  from  a  series  of  fruitless  attempts  at  modifying  what  was  fit  only 
for  dismissal.  Such  a  preparation  of  the  ground  may  be  considered 
a  negative  condition  ;  but  it  is  an  indispensable  one  ;  and  all  repug- 
nance attendant  upon  the  spectacle  of  destruction  ought  to  give 
way  before  this  consideration. 

Ifs  commence.  For  the  date  of  the  beginning  of  this  disorganization, 
nient  we  must  go  back  further  than  the  time  usually  assigned, 

which  is  the  sixteenth  century.  The  Catholic  constitution  had, 
however,  fulfilled  its  office  before  the  end  of  the  thirteenth  century, 
while,  at  the  same  time,  the  conditions  of  its  political  existence  had 
become  seriously  impaired.     I  therefore  fix  on  the  opening  of  the 
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fourteenth  century  as  the  origin  of  the  revolutionary  process,  which 
has,  from  that  date,  been  participated  in  by  every  social  class,  each 
in  its  own  way.  In  the  spiritual  domain,  Catholicism  transcended 
its  bounds,  during  the  pontificate  of  Boniface  VIII. ,  by  setting  up 
an  absolute  domination,  which  of  course  excited  universal  resist 
ance,  as  formidable  as  it  was  just,  at  the  very  time  when  it  had 
manifested  its  radical  incompetency  to  direct  the  intellectual  move- 
ment, which  was  becoming  of  more  social  importance  every  day. 
Serious  precursory  symptoms  of  decline  began  to  appear  ;  such  as 
the  relaxation  of  the  sacerdotal  spirit,  and  the  growing  vigor  of 
heretical  tendencies.  The  Franciscans  and  Dominicans,  whose  in- 
stitution was  then  a  century  old,  were  as  powerful  a  reformatory  and 
preservative  power  as  the  system  admitted  ;  and  they  effectually 
counteracted  the  decay  for  a  time  ;  but  their  power  did  not  long 
avail  ;  and  the  very  necessity  for  its  use  was  a  prediction  of  the 
speedy  downfall  of  a  system  which  received  such  a  support  in  vain. 
Another  symptom  was  the  violent  means  resorted  to  on  a  great  scale 
for  the  extirpation  of  heresies  ;  for  as  spiritual  authority  <mn  finally 
rest  only  on  the  voluntary  assent  of  men's  minds,  all  resort  to  ma- 
terial force  is  an  unquestionable  token  of  imminent  and  conscious 
decline.  These  indications  assign  the  opening  of  the  fourteenth 
century  as  the  date  of  the  concussion  received  by  the  Catholic 
system  in  its  most  central  prerogatives. 

In  the  temporal  order,  in  the  same  way,  the  feudal  system  fell 
into  decay  because  it  had  fulfilled  its  military  office.  Two  series 
of  efforts  had  been  required  during  the  defensive  period, — one  to 
guard  the  uprising  civilization  from  the  incursions  of  the  wild  poly- 
fcheists  of  the  north,  and  the  other  to  protect  it  from  Mussulman 
monotheism.  In  the  first,  the  great  hero  of  the  Middle  Ages  found 
a  field  for  his  energy  ;  but  the  struggle  was  harder  in  the  second 
case.  Catholicism  could  put  the  seal  on  the  conquest  of  the  northern 
nations  by  converting  them  ;  whereas,  there  could  be  no  conversion 
where  the  hostile  powers  were  both  monotheistic,  and  each  insisting 
that  his  form  of  monotheism  should  prevail.  The  great  result  of 
the  Crusades,  among  many  which  have  engrossed  more  attention, 
was  that  they  preserved  the  Western  progression,  and  remanded  the 
M-issulman  proselytism  to  the  East,  where  its  action  might  be  really 
progressive.  The  success  of  the  Crusades  could  not  be  complete 
till  the  Northern  migrations  had  been  brought  to  an  end  by  stout 
resistance  and  wise  concessions  :  and  this  is  why  the  defence  of 
Catholicism  against  Islamism  became  the  chief  object  of  military 
activity  during  the  two  centuries  when  the  Middle  Age  polity  was 
in  its  perfection.  The  great  defensive  operation  may  be  regarded 
as  complete  toward  the  end  of  the  thirteenth  century,  though  there 
were  occasional  irruptions  from  the  East  till  the  seventeenth,  and 
the  habit  of  crusading  excitement  required  time  for  subsidence. 
When  the  protective  and  conservative  office  of  the  feudal  regime 
was  accomplished,  the  military  spirit  became  disturbing:  and  the 
more  so  as  the  European  authority  of  the  papacy  declined.     Its  sei> 
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vices  were  partial,  in  guarding-  the  nationality  of  the  various  Euro- 
pean peoples;  but  then  it  was  through  this  very  military  spirit  that 
those  nationalities  were  endangered.  It  declined,  together  with  the 
spiritual  power,  when  its  political  ascendency  would  have  stood  in 
the  way  of  progress. 

IM WoB  ii(.  Ihi>  In  any  scientific  analysis  of  the  whole  critical  period 
■'  of*  five  centuries. — from  the  fourteenth  to  our  own, — 
the  period  must  he  divided  into  two  parts  :  the  first  comprehending 
the  fourteenth  and  fifteenth  centuries,  in  which  the  critical  movement 
was  spontaneous  and  involuntary,  without  any  intervention  of  sys- 
tematic doctrine;  and  the  other  comprehending  the  lust  three  cen- 
turies, during  which  the  disorganization  has  proceeded  under  tho 
mowing  influence  of  un  avowedly  negative  doctrine,  extended  by 
degrees  to  all  BOcial  ideas,  and  indicating  the  tendency  of  modern 
society  to  renovation,  though  the  principle  of  renovation  has  re- 
mained undisclosed. 

By  what  has  gone  before,  we  see  that  the  critical  doctrine  was 
not.  as  is  commonly  Bupposed,  the  cause,  but  the  effect,  of  the  de- 
cay of  the   Bystem    thai  was    passing   away.      And  nothing  exhibits 

bo  plainly  the  provisional  character  of  the  Catholic  régime  as  the 
spectacle  of  its  sinking  under  the  mutual  conflict  of  its  own  instru- 
ments, without  any  systematic  external  attack:  but  the  decay  is 
not  difficult  to  account  for,  after  what  we  have  seen  of  its  germs, 
included  in  the  organism  in  its  best  days,  and  sure  to  grow  with  a 
rapidity  proportioned  to  its  decline 

^uf e*  of  «pod-  r^nt'  separation  between  iht1  spiritual  and  temporal 
power  was  itself  a  cause  of  decline,  both  from  the 
want  of  conformity  of  the  existing  civilization,  and  from  the  imper- 
fection of  the  only  existing  philosophy.  The  military  spirit  is 
always  aiming  at  exclusive  rule,  even  when  it  has  arrived  at  the 
defensive  Btage  of  character  :  and  therefore  the  division  of  authority, 
desirable  and  useful  as  it  was,  was  a  premature  attempt  at  what 
can  be  fully  accomplished  only  when  the  industrial  spirit  shall  have 
completely  superseded  the  military.  The  theological  spirit  was  no 
less  disposed  to  pass  its  limits,  the  sacerdotal  boundary  being  more- 
<  ver  thoroughly  empirical  and  indeterminate.  The  mental  disci 
pline,  which  became  more  and  more  stringent  and  oppressive  as  the 
necessary  convergence  became  more  difficult,  strengthened  the 
sacerdotal  disposition  to  usurpation.  Again,  though  the  temporal 
dominions  annexed  to  the  papacy  became  important  among  European 
sovereignties  only  when  the  Catholic  system  was  in  a  state  of 
political  decline,  the  temporal  sovereignty  no  doubt  aided  the 
spirit  of  ambition  in  the  popes.  Between  an  imperfect  civilization 
on  the  one  hand  and  a  vicious  philosophy  on  the  other,  the  fundamen- 
tal division  which  it  was  the  glory  of  the  period  to  have  proposed, 
was  overthrown  ;  and  the  wonder  would  be  that  it  lasted  so  long 
as  to  the  fourteenth  century,  if  we  had  not  seen  how  slow  and 
feeble  was  the  growth  of  the  new  social  elements,  and  how  much 
remained  to  be  done,  to  the  last,  before  the  function  of  the  Catholic 
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and  feudal  system  was  fulfilled.  Our  conclusions  will  be  the  same 
if  we  study  the  principal  subdivision  of  each  of  these  main  powers  : 
that  is,  the  corresponding  relation  between  the  central  and  the  local 
authorities.  We  shall  see  that  the  interior  harmony  of  each  power 
could  have  no  more  stability  than  their  mutual  combination.  In 
the  spiritual  case  there  was  a  stronger  perilof  discord  between  the 
central  sacerdotal  authority  and  the  national  clergies,  than  always 
attends  upon  human  imperfection.  The  system  had  special  liabili- 
ties of  its  own.  When  the  severe  discipline  necessary  to  preserve 
unity  in  the  Church  began  to  react,  any  partial  rebellion  might  be- 
come important  by  attaching  itself  to  national  rivalries,  under  the 
guardianship  of  the  respective  temporal  powers.  The  same  causes 
which  limited  the  territorial  extension  of  Catholicism  were  fatal  to 
its  interior  constitution,  quite  apart  from  dogmatic  difficulties.  In 
the  most  favoring  countries  the  national  clergy  claimed  special 
privileges,  which  the  popes  declared  to  be  incompatible  with  the 
political  existence  of  Catholicism  ;  and  the  opposition  was  doubt- 
less as  real  in  more  remote  countries,  though  less  formally  expressed. 
At  the  same  time  the  papal  tendency  to  centralization,  which  in- 
dulged Italian  ambition  at  the  expense  of  all  other,  aroused  very 
energetic  and  obstinate  national  susceptibilities  on  every  hand. 
Thus  there  was  danger  of  a  breaking-up,  from  the  formation  of 
independent  national  Churches  before  doctrinal  schism  was  heard 
of.  Considering  the  liabilities  of  such  a  system,  and  the  imperfec- 
tion of  its  intellectual  bases,  it  is  clear  that  no  excellences  of  or- 
ganization could  preserve  it  from  decay  when  once  its  discordant 
forces  were  set  free  from  their  combined  pursuit  of  a  common  end  ; 
that  is,«»when  the  system  had  once  reached  its  culminating  point. 
As  for  the  temporal  case,  we  are  all  familiar  with  the  struggles  be- 
tween the  central  power  of  royalty  and  the  local  powers  of  the 
various  classes  of  the  feudal  hierarchy.  No  efforts  to  reconcile  the 
contradictory  tendencies  of  isolation  and  centralization,  both  of 
which  were  sanctioned  by  the  feudal  spirit,  could  possibly  avail  for 
any  length  of  time  ;  and  the  ruin  of  the  system  must  follow  upon 
the  victory  of  either  of  them. 

The  spectacle  of  this  spontaneous  decomposition  suggests  the  re- 
flection, first,  that  it  confirms  the  estimate  in  the  last  chapter  of 
the  transitoriness  of  this  extreme  phase  of  the  theological  and 
military  system  ;  and  again,  that  as  the  spontaneous  decay  was 
favorable  to  the  growth  of  the  new  social  elements,  it  becomes  a 
fresh  evidence  of  the  fitness  of  the  regime  to  carry  on  the  great 
human  evolution  ;  and  again,  that  the  spontaneousness  of  the  decay 
is  really  a  distinctive  feature  of  the  Catholic  and  feudal  régime. 
inasmuch  as  it  was  far  more  marked  than  in  any  preceding  instance. 
In  the  spiritual  order,  carefully  organized  as  it  was,  it  is  remarkable 
that  the  first  agents  of  disorganization  always  and  everywhere  issued 
from  the  body  of  the  Catholic  clergy  ;  whereas,  there  was  nothing 
analogous  to  this  in  polytheism,  in  which  the  two  powers  were  con- 
founded.    So  provisional  is  the  theological  philosophy,  that,  in  pro- 
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portion  ns  it  advances,  intellectually  and  morally,  it  becomes  les» 
consistent  and  less  durable, — a  truth  which  is  confirmed  by  all  his- 
torical observation.  Fetichism  was  more  deeply  rooted  and  stable 
than  polytheism,  yet  gave  way  before  it.  Polytheism  had  more  in- 
trinsic vigor  and  a  longer  duration  than  monotheism  ;  and  this  ap- 
pears, on  ordinary  principles,  thoroughly  paradoxical  :  while  our 
theory  explains  it  all  by  showing  that  the  rational  progress  of  theo- 
logical conception  consists  in  a  perpetual  diminution  of  intensity. 
mi! .  r  Turning  now   to   the   second    period, — that  in  which 

the  destruction  of  the  old    svstein   proceeded  under  the 
'r  "  '  -i  /»  • 

superintendence  01  a  systematic  negative  doctrine, — 

We  must  bear  in  mind  what  I  have  already  said  of  the  indispensable 
Deed  Of  such  a  doctrine,  to  shelter  the  growing  germs  of  the  sys- 
tem to  come,  and  to  obviate  the  danger  of  eternal  fruitless  conflict, 

or  of  a  return  to  an  exhausted  régime.     As  to  tin;  inevitableness 

of  such  a  negative  doctrine,  that  is  easily  established  :   for  instance, 

we  see  it  to  he  certain  that  Protestantism  must  arise,  in  course  of 
time,  from  the  very  nature  of  the  monotheistic  regime.  Mono- 
theism introduced  into  the  very  heart  of  theology  a  spirit  of  individ- 
ual examination  and  discussion,  by  leaving  comparatively  unsettled 

those  secondary  matters  of  belief  which  polytheism  dogmatically 
fixed  to  their  last  particulars;  and  thus  a  natural  though  restricted 
philosophical  liberty  was  admitted,  at  least  to  determine  the  proper 

mode  of  administering  the  supernatural  power  in  each  particular 
case.  Thus  theological  heresy  is  impossible  in  polytheism,  and  al- 
ways present  in  monotheism  :  because  speculative  activity  must  fall 
into  more  or  less  divergence  with  regard  to  essentially  vague  and 
arbitrary  conceptions:  and  the  division  between  the  spiritual  and 
temporal  powers  greatly  enhanced  the  tendency  in  the  case  of 
Catholicism,  because  it  incited  free  inquiry  to  extend  itself  from 
theological  questions  to  social  problems,  in  order  to  establish  among 
them  the  special  applications  of  the  common  doctrine  which  could  be 
proved  legitimate.  The  tendency  gained  strength  perpetually  dur- 
ing the  whole  period  of  the  decay  of  the  system,  while  the  temporal 
powers  were  fighting  against  the  spiritual,  and  the  national  clergies 
against  the  papacy;  and  we  see  in  it  the  origin  of  the  appeal  to 
free  inquiry  which  characterizes  Protestantism,  the  first  general 
phase  of  the  revolutionary  philosophy.  The  scholars  who  supported 
the  authority  of  kings  against  the  popes,  and  the  national  Churches 
which  resisted  the  decisions  of  Rome,  could  not  but  claim  for  them- 
selves a  right  of  inquiry,  urged  more  and  more  systematically,  and 
unavoidably  extended  to  all  individuals  and  all  questions,  till,  by 
mental  and  social  necessity,  it  brought  on  the  destruction  of  the 
Catholic  discipline  first,  then  of  the  hierarchy,  and,  finally,  of  the 
dogma. 

The  pron^ionai  As  f°r  ^s  character  of  the  provisional  philosophy, 
philosophy.  it  is  determined  by  the  nature  of  its  function.  Popular 
sense  has  given  its  character  in  its  title  of  Protestantism,  which 
applies  to   the  whole  revolutionary  philosophy,  though  commonly 
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confined  to  the  first  state  of  the  doctrine.  In  fact,  this  philosophy 
nas,  from  the  rise  of  primitive  Lutheranism  up  to  the  deism  of  the 
last  century,  without  excepting  the  systematic  atheism  which  is 
its  extreme  phase,  been  nothing  more,  historically  speaking,  than  a 
growing  and  increasingly  methodical  protest  against  the  intellectual 
basis  of  the  old  social  order,  extended,  in  virtue  of  its  absolute 
character,  to  all  genuine  organization  whatever.  Serious  as  are 
the  perils  attending  this  negative  spirit,  the  great  necessary  renova- 
tion could  not  take  place  without  it.  In  all  preceding  times  the 
destruction  of  each  form  could  be  subordinated  by  the  human 
mind  to  the  institution  of  a  new  form,  which  had  some  perceived 
character  and  purpose  ;  but  now  a  total  renovation  was  needed, — 
a  mental  as  well  as  social  renovation, — more  thorough  than  the 
experience  of  mankind  can  elsewhere  show.  As  the  critical  opera- 
tion was  necessary  before  the  new  elements  were  ready,  the  an- 
cient order  had  to  be  broken  up,  while  the  future  remained  wholly 
unsettled  ;  and  in  such  a  case  there  was  nothing  for  it  but  giving 
an  absolute  character  to  critical  principles  ;  for,  if  any  conditions 
had  been  regularly  imposed  on  the  negative  rights  which  they  pro- 
claimed, such  conditions  must  have  been  derived  from  the  very 
system  proposed  to  be  destroyed  (no  other  social  system  being 
then  in  view),  and  thus  the  whole  work  would  have  been  a  mere 
abortion.  The  critical  dogmas  concerned  in  the  process  I  shall 
notice  hereafter,  more  or  less  explicitly  ;  meantime,  I  have  so  ex- 
hibited the  grounds  of  the  hostility  and  defiance  manifested  by  this 
negative  philosophy  toward  all  authority  whatever,  and  of  its  in- 
stinctive and  absolute  tendency  to  control  and  reduce  all  social 
powers,  and  both  the  origin  and  aim  of  such  tendencies,  that  the 
thoughtful  reader  may  obtain  for  himself  the  elucidations  which  it 
is  not  within  my  scope  to  provide. 

One  more  division  remains  to  be  made — of  the  last  chri8tian  verioâ 
period  of  three  centuries  into  two  nearly  equal  portions.  ot  the  doctrine. 
In  the  first,  which  comprehends  the  chief  form  of  Protestantismr 
properly  so  called,  the  right  of  free  inquiry,  while  fully  admitted, 
was  restrained  within  the  limits  of  the  Christian  theology  ;  and,  in 
consequence,  the  spirit  of  discussion  was  chiefly  employed  in  de- 
stroying, in  the  name  of  Christianity,  the  admirable  system  of  the 
Catholic  hierarchy,  which  was,  in  a  social  sense,  the  only  thorough 
realization  of  it.  In  this  appeared  conspicuously  the  inconsistency 
which  characterizes  the  whole  of  the  negative  philosophy,  propo- 
sing, as  we  here  find  it,  to  reform  Christianity  by  destroying  the 
indispensable  conditions  of  its  existence.  The  second  phase  pre- 
sents the  various  schemes  of  deism  which  constitute  what  is  called 
the  philosophy  of  the  eighteenth  century,  though  its 
methodical  formation  really  belongs  to  the  middle  of 
the  preceding  century.  In  this  case  the  right  of  free  inquiry  was 
declared  to  be  indefinite;  but  it  was  taken  for  granted  that  meta- 
physical discussion  would  remain  within  the  general  limits  of  mono- 
theism, whose  foundations  were  supposed  to  be  unalterable.     Thev 


644  POSITIVE   PHILOSOPH1  ■ 

were,  in  their  turn,  however,  broken  up  before  the  end  of  the 

period,  by  a  prolongation  of  the  same  process.  The  intellectual 
inconsistency  was  notably  diminished  by  this  extension  of  the  de- 
structive analysis:  hut  the  social  dissolution  appears  more  evident, 
through  the  absolute  disposition  to  establish  political  regeneration 
on  a  Beries  of  mere  negations,  which  can  produce  nothing  but 
anarchy.  It  was  through  Socinianism  that  the  historical  transition 
from  the  one  phase  to  the  other  was  made.  Our  preceding  survey 
explains  enough  of  the  origin  and  formation  of  these  two  phases; 
for  it  is  evident  that,  in  the  first  place,  the  right  of  free  inquiry 
must  have  appeared  to  be  limited,  or  it  would  not  have  been  admit- 
ted ;  and  in  the  next,  its  limits  could  not  but  be  found  to  he  move- 
able; and  the  extravagances  and  disturbances  which  were  Bure  to 
ensue  must  have  compelled  the  strongest  minds  to  withdraw  alto- 
gether from  an  order  of  idi  arbitrary  and  discordant,  and 
therefore  so  perverted  from  their  original  destination.  The  distinc- 
tion between  the  two  phases  is  bo  indispensable  that,  notwithstand- 
ing their  extension  among  all  the  peoples  of  Western  fan-ope  under 
forms  which,  though  various,  are  politically  equivalent,  they  could 

not  have  the  same  principal  seat,  as  wo  shall  sec  hereafter.      There 

was  also  a  difference  between  them  as  to  their  share  in  the  new 
social  elements  ;  for  the  positive  spirit  was  at  first  too  restricted 
and  concentrated,  as  to  topics  and  minds,  to  have  much  effect  on 

the  advent  of  Protestantism,  which,  on  the  other  hand,  rendered 
great  services  to  positivism;  whereas,  under  the  second  phase,  the 
powerful  though  indirect  intervention  of  positivism  imparted  a 
rational  consistency  to  anti-theological  analysis  which  it  could  not 
otherwise  have  obtained,  ami  which  will  prove  to  he  the  chief  basis 
of  its  ulterior  efficacy. 

The  course  of  progress  during  the  whole  five  centuries  encoun- 
tered no  serious  opposition,  except  from  the  Legitimate  apprehen- 
sion of  an  entire  overthrow  of  society;  and  it  was  this  fear  which 
imparted  such  energy  as  there  was  in  the  resistance  of  the  ancient 
powers,  which  were  themselves  drawn  in  to  participate,  directly  or 
indirectly,  in  the  universal  unsteadiness.  The  leaders  of  the 
movement  were  necessarily  placed  in  a  position  of  extreme  diffi- 
culty, and  especially  after  the  sixteenth  century  ;  their  office  being 
to  satisfy  the  needs  of  both  order  and  progress,  which  became  im- 
perative in  proportion  as  they  were  found  to  be  nearly  irreconci- 
lable. During  the  whole  period,  the  highest  political  capacity  was 
that  which  could  most  wisely  carry  on  the  steady  demolition  of  the 
ancient  system  while  avoiding  the  anarchical  disturbances  which 
were  always  imminent  where  the  critical  philosophy  was  at  work. 
The  ability  to  derive  social  benefit  from  the  spirit  of  logical  incon- 
sistency was  quite  as  important  and  quite  as  delicate  as  that  which 
is  so  much  honored  for  its  beneficent  social  application  of  the  the- 
ological doctrine,  in  the  preceding  ages.  At  the  same  time,  the 
social  success  of  the  critical  doctrine,  in  spite  of  its  extreme  logi- 
cal imperfection,  shows  its  accordance  with  the  needs  of  the  time; 
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but  for  which  the  success  would  be  inexplicable.  We  must  there- 
fore regard  this  memorable  critical  movement  as  being  no  acciden- 
tal disturbance,  but  one  of  the  necessary  stages  of  the  great  social 
evolution,  however  serious  are  the  dangers  involved  in  its  irrational 
protraction  to  the  present  day. 

When  we  study  the  organs  of  the  operation  which  organs  of  the 
we  have  surveyed  in  the  abstract,  we  shall  find  it  diffi-  doctrine, 
cult  or  impossible  to  follow  up,  steadily  and  clearly,  the  separation 
between  the  spiritual  and  temporal  power,  though  at  intervals,  we 
shall  find  it  reappear,  under  all  the  main  aspects  of  modern  civili- 
zation. One  division,  however,  among  the  social  forces  which  super- 
intended the  transition  of  the  last  three  centuries,  is  naturally  dis- 
tinct enough, — that  between  the  metaphysicians  and  the  legists, 
who  are,  in  some  sort,  the  spiritual  and  temporal  elements  of  the 
mixed  and  equivocal  régime  that  corresponds  with  the  inconsistent 
and  exceptional  social  condition  of  the  period.  Both  must  neces- 
sarily arise,  as  I  shall  show,  from  the  respective  elements  of  the 
ancient  system, — the  one  from  the  Catholic,  and  the  other  from  the 
feudal  power, — and  grow  up  in  rivalry  to  them  first,  and  then  in 
hostility.  Their  rise  is  plainly  distinguishable  in  the  reason  of 
the  greatest  splendor  of  the  monotheistic  régime,  especially  in 
Italy,  which  was  always  foremost  in  the  Middle  Ages,  and  in  which 
the  metaphysicians,  and  also  the  legists,  were  rising  in  importance, 
from  the  twelfth  century, — chiefly  in  the  free  towns  of  Lombardy 
and  Tuscany.  Their  character  and  office  could  not  however  be 
fully  revealed  till  the  rise  and  spread  of  change  called  for  their  in- 
tervention in  laying  the  foundations  of  the  exceptional  system 
which  they  have  since  administered.  They  found  their  instrument- 
ality in  the  universities  and  parliaments,  which  have  been  from  that 
time  the  organs  of  the  metaphysical  action  and  of  the  power  of  the 
legists.  The  Heads  of  faculties  or  doctors,  who  represented  the 
metapl^sical  power,  produced  the  men  of  letters  as  a  secondary 
class  ;  and  the  legists,  in  like  manner,  yielded  an  accessory  class 
in  the  judges  and  lawyers.  We  shall  see  hereafter  lft) w  the  second- 
ary classes  have  now  obtained  the  ascendency,  thereby  indicating 
that  the  end  of  this  singular  anomaly  is  near  at  hand. 

Fixing  our  attention  now  upon  the  spiritual  element 
which  continues  to  be  the  most  characteristic,  even  in 
this  case,  —  we  have  seen  how  the  metaphysical  spirit  must  natural- 
ly obtain  social  sway  at  this  period.  After  the  Greek  division  of 
philosophy  into  natural  and  moral,  the  metaphysical  spirit  assumed 
two  forms,  which,  in  harmony  with  the  distinction,  became  gradually 
antagonistic.  The  first,  of  which  Plato  must  be  considered  the 
chief  organ,  most  resembled  the  theological  philosophy,  which  it  at 
first  tended  rather  to  modify  than  to  destroy.  The  second,  whose 
type  was  Aristotle,  approached  much  nearer  to  the  positive  philos- 
ophy, and  tended  to  disengage  the  human  understanding  from  all 
theological  guardianship.  The  one  was  critical  only  on  the  side  of 
polytheism,  and  superintended  the  organization  of  monotheism,  un- 
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dcr  which  it  was  itself  absorbed  by  die  theological  spirit,  and  trans- 
muted into  religious  philosophy:  whereas,  the  other,  occupied  at 
first  with  the  study  of  the  externa]  world,  could  not  hut  he  alto- 
gether critical,  from  its  anti-theological  tendency,  in  combination 
with  its  total  lack  of  power  to  produce  any  organization  whatever. 
It  was  under  the  direction  of  this  last  that  the  great  revolutionary 
movement  went  on.  Discarded  by  Platonism,  while  the  best  minds 
were  engaged  in  the  organization  of  the  Catholic  system,  the 
Aristotelian  spirit,  which  had  been  perpetually  extending  its  in- 
organic domain,  began  to  assume  the  ascendency  in  philosophy,  by 
gradually  comprehending  the  moral,  and  even  the  social  world  under 
its  sway,  as  Boon  as  the  need  of  a  rational  philosophy  began  to 
prevail.  It  was  thus  that, after  the  twelfth  century,  when  the  mono- 
theistic Bystem  was  in  its  glory,  the  growing  triumph  of  scholasticism 

was  actually  working  the  destruction  of  the  theological    philosophy 

and  authority.  It  assumed  consistency  from  its  natural  aptitude  for 
engrossing  publie  instruction  in  the  universities,  which  were  no 
Longer  devoted  to  ecclesiastical  education  alone,  but  embracing  all 

the  chief  kind-  of  intellectual  culture.  The  works  of  Thomas 
Aquinas,  and  even  of  Dante,  show  that  the  new  metaphysical  spirit, 
had    invaded    the  whole    intellectual    and    moral    study  of  individual 

Man.  and  was  already  extending  to  social  speculations  so  as  to  in- 
dicate the  approaching  emancipation  of  human  reason  from  all  pure- 
ly theological  guardianship.  The  canonization  of  the  great  schol- 
astic doctor  was  his  due  for  his  eminent  political  services  ;  but  it 
shows  the  involuntary  implication  of  the  popes  in  the  new  menial 
activity,  and  their  prudence  in  incorporating  with  their  system 
whatever  was  not  directly  hostile  to  it.  At  first,  the  anti-theologi- 
cal character  of  metaphysics  could  disclose  itself  only  in  the  form 
of  a  livelier  and  more  pertinacious  heresy  and  schism  :  but  the  great 
decisive  struggles  of  the  fourteenth  and  fifteenth  centuries  against 
the  European  power  of  the  popes  and  the  ecclesiastical  supremacy 
of  the  papal  see.  occasioned  a  Large  and  permanent  application  of 
the  new  philosophy  to  social  questions.  Saving  attained  all  the 
speculative  perfection  it  admitted  of,  it  entered  henceforth  more  and 
more  into  political  controversy;  and,  as  it  grew  more  negative  in 
renard  to  the  old  spiritual  organization,  it  beeame  necessarily  de- 
structive also  of  the  corresponding  temporal  power,  which  it  had  at 
first  stimulated  in  its  universal  encroachments.  Thus  it  is  that,  up 
to  the  last  century,  the  metaphysical  power  of  the  universities  came 
to  take  the  lead  in  the  work  of  destructive  change.  When  we  here 
after  review  the  results  of  the  movement,  we  shall  find  abundant 
light  cast  upon  the  analysis  here  presented. 

If  we  turn  to  the  corresponding  temporal  state,  we  can 
now  see  how  necessary  was  the  relation,  in  regard  both 
to  doctrines  and  persons,  between  the  class  of  scholastic  metaphysi- 
cians and  that  of  the  contemporary  legists.  Through  the  study  of 
ecclesiastical  law,  the  new  philosophical  spirit  must  enter  into  the 
study  of  social  questions  and  of  law  in  general  ;  and  next,  the 
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teaching  of  law  must  be  a  privilege  of  the  universities  ;  besides  that 
the  canonists,  properly  so  called,  who  were  the  immediate  offspring 
of  the  Catholic  system,  were  the  first  order  of  legists  subjected  to 
a  distinct  organization.  The  affinity  of  the  two  orders  is  so  marked 
that  it  might  be  natural  to  look  upon  the  legists  as  metaphysicians 
passed  from  the  speculative  into  the  active  state  :  but  they  are  not 
so  ;  but  rather  an  emanation  of  the  feudal  power,  whose  judiciary 
functions  fell  into  their  hands  :  and  their  hostility  to  the  Catholic 
power  was  naturally  for  ever  on  the  increase  through  the  collisions 
between  the  ecclesiastical  tribunals  and  the  civil  jurisdictions,  royal 
and  seigneurial.  They  began  to  be  powerful  before  the  decline  of 
the  Catholic  system  ;  their  influence  increased  during  the  absence 
of  the  feudal  chiefs  in  the  Crusades,  from  the  judiciary  administra- 
tion of  affairs  at  home  remaining  in  their  hands  ;  and  the  great  con- 
flicts of  the  fourteenth  and  fifteenth  centuries  opened  boundless  scope 
and  congenial  employment  to  their  activity.  This  was  the  season 
of  their  highest  triumph,  because  their  political  ambition  was  then 
in  harmony  with  their  real  service  in  aid  of  human  progression  :  and, 
in  regard  to  both  classes,  this  was  the  age  of  lofty  intellect  and  noble 
character.  When  this  new  social  element  had  sufficiently  aided,  first, 
the  efforts  of  the  kings  to  free  themselves  from  the  control  of  the 
popes,  and  then,  the  opposition  of  the  national  churches  to  the  papal 
supremacy,  it  had  done  its  highest  work  on  behalf  of  modern  society, 
and  had  little  more  to  do  than  to  guard  the  results  obtained  from 
the  always  threatening  reaction  of  the  discomfited  forces  of  the  old 
organization.  What  its  later  action  has  been,  we  shall  soon  have 
occasion  to  observe.  All  that  I  need  point  out  here  is  that,  as  these 
two  bodies  never  had  any  organizing  principle  or  power,  their  sway 
could  be  only  temporary,  and  for  purposes  of  mere  preparation  for 
a  future  organic  state  ;  and  that  such  social  order  as  was  preserved 
during  their  rule  must  be  attributed  to  the  resistant  action  of  the 
ancient  powers,  which  still  retained  the  direction  of  the  society, 
though  more  and  more  encroached  upon  by  revolutionary  modifica- 
tions. If  led  to  any  attempt  to  construct  and  organize,  the  meta- 
physicians have  no  other  resort,  for  principles  and  materials,  than 
to  the  theological  system,  nor  the  legists  than  to  the  military  sy stein, 
which  it  is  their  very  function  to  discredit  and  destroy;  and  thus, 
we  know  by  anticipation  that  their  power  must  expire  with  the  last 
remains  of  the  ancient  regime. 

Having  surveyed  the  revolutionary  movement  of  modern  society 
in  its  nature,  its  course,  and  its  organs,  we  have  now  only  to  observe 
its  fulfilment. 

The  spontaneous  stage  of  the  spiritual  decay  is  the 

6,  j.       i   •    i       i     •  J  i  • ,    i      •  Porind  of  «pon. 

rst  aspect  which  claims  our  attention,  because  it  brings  tau—us  spiritual 

after  it  all  the  rest.    It  was  not  only  the  first  to  be  ful-  decIina 

filled,  the  most  difficult  and  the  most  decisive;  but  it  involved  the 

ruin  of  the  whole  regime.     The  efforts  of  the  kings  to  overthrow 

the  European  power  of  the  popes,  which  constitute  the  first  aspect 

*of  the  decline,  may  be  referred  to  the  fourteenth  century,  beginning 
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with  tin4  Btrong  reaction  of  Philippe-le-Bel,  followed  by  the  transla- 
tion of  the  Holy  See  to  Avignon:  while  the  fifteenth  century  is  tlio 
date  of  the  second  series  of  efforts,  —  (hat  of  the  national  churches 

again8t   the   papacy:   beginning  with   the   schism  which  arose  ont  of 

the  removal  of  the  Holy  See,  and  strengthened  by  the  impulse  im- 
parted by  the  spontaneous  anion  of  the  various  churches  against  the 
papacy,  in  the  celebrated  Council  of  Constance.  The  first  move- 
ment was  essential  to  the  Becond;  as  the  national  clergies  could  not 
place  themselves  under  the  direction  of  their  respective  chief-  till 

the  chiefs  themselves  had  escaped  from  the  papal  thraldom.     Of  all 

revolutionary  operations,  this  appears  to  me  to  be  the  greatest  :  for 
it  broke  up  the  foundations  of  the  monotheistic  régime  of  the  Middle 
Ages,  by  occasioning  the  spiritual  power  to  be  absorbed  by  the  tem- 
poral. The  kin--  were  blind  t<>  the  consequences  of  their  own  acts 
when  they  destroyed  the  intellectual  and  moral  foundations  of  the 
supremacy  which  they  hoped  to  usurp,  but  which  was  effectual  only 
in  virtu.-  of  being  independent  of  temporal  power;  and  the  various 

clergies,   Striving   for   nationality  in    order   to   escape    from    Io.mish 

centralization,  were  unaware  that  they  were  degrading  their  order 
by  passing  over  From  the  authority  of  a  single  natural  head  to  that 

of  a  multitude  of  military  powers  whom  they  must  regard  as  their 
spiritual  inferiors; — thus  placing  each  church  in  an  oppressive  state 

of  political  dependence,  through    their  own  desire  for   an    irrational 

independence.  The  reaction  of  these  movements  upon  the  popes 
tended  to  aggravate  the  injury  i«>  the  Catholic  constitution.  From 
the  middle  of  the  fourteenth  century,  when  the  Bagacity  of  the  popes 
assured  them  of  the  approaching  emancipation  of  the  kings  in  Eng 

land.  France,  etc..  while  the  eagerness  of  tin;  national  clergies  in 
supporting  all  restrictions  on  papal  power  indicated  their  approach- 
ing nationalization,  it   is  evident  that  the  popes  began  to  occupy 

themselves  with  their  principality,  which  had  before  been  merely  an 
accessory  object  of  solicitude,  but  which  was  now  becoming  the  only 
real  part  of  their  political  power.     Before  the  close  of  the  fifteenth 

century,  the  ancient  chief  of  the  European  System  had  sunk'  down 
to  be  the  elective  sovereign  of  a  part  of  Italy,  no  longer  ruling  the 
civilized  world,  but  striving  for  his  own  territorial  aggrandizement, 
and  to  obtain  a  royal  station  for  the  long-  series  of  pontifical  families, 
so  as  to  make  the  absence  of  the  hereditary  principle  almost  an  evil 
in  the  midst  of  this  flood  of  nepotism.  The  papal  power  was  now 
merely  Italian:  it  had  abdicated  its  noblest  political  attributes:  and 
it  lost  its  social  utility,  so  as  to  become,  more  and  more,  a  foreign 
element  in  the  constitution  of  modern  society.  Hence  dates  the 
retrograde  character  of  the  Catholic  polity,  which  had  been  so  long- 
progressive.  Thus  it  was  that  all  the  essential  elements  of  the 
Middle  Age  polity  concurred,  in  their  several  ways,  in  the  irrevoca- 
ble decline  of  the  spiritual  power,  which  constituted  its  strength  and 
dignity.  And  thus  it  is  clear  that  the  first  disorganization  was  al- 
most accomplished  before  the  advent  of  Protestantism,  which  was 
its  result  and  not  its  cause,  whatever  may  haA'e  been  the  subsequent 
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influence  which  flowed  from  its  systematic  sanction  of  the  demolition 
of  the  Catholic  system. 

Indispensable  as  this  demolition  was,  it  left  an  immense  gap  in 
the  body  of  European  polity,  the  elements  of  which  were  now  de- 
livered over  to  conflict  without  restraint.  A  melancholy  example 
of  this  is  afforded  by  the  frivolous  and  fierce  wars  of  the  principal 
countries,  and  especially  by  those  between  England  and  France, 
while  the  unavailing  efforts  of  the  popes  to  make  peace  proved  mere- 
ly that  their  European  authority  was  gone.  An  exuberant  military 
activity  remained  over  from  the  system  of  defensive  war  ;  and  the 
protracted  ascendency  of  the  military  caste  united  with  it  to  give 
that  strange  character  to  the  wars  of  the  period  which  contrasts  so 
unfavorably  with  the  social  interest  of  wars  of  an  earlier  time,  and 
even  with  that  of  the  religious  wars  of  the  next  century.  The  evils 
of  the  situation  were  aggravated  by  the  decline,  at  the  same  time, 
of  the  political  influence  which  had  hitherto  regulated  international 
relations.  Two  centuries  before,  the  papacy  had  struggled  success- 
full}  with  a  similar  difficulty:  but  now  it  was  decrepit.  Its  period 
of  splendor  was  not  long  gone  by,  and  its  will  was  ardent  and 
sincere  as  ever;  but,  in  accordance  with,  and  in  proof  of  its  tempo- 
rary character,  it  failed  utterly  in  its  political  vocation,  through  no 
accidental  obstacles,  but  in  consequence  of  its  early  disorganization. 
Wg  shall  soon  see  by  what  provisional  expedient  modern  polity 
endeavored  to  supply,  as  far  as  possible,  this  vast  defalcation. 

The  disorganization  of  the  temporal  system,  though 
proceeding  throughout  the  thirteenth  century,  could  not  te^poraidL 
show  its  effects  while  the  Catholic  system  remained  chne" 
unimpaired  :  but  no  soone*r  did  the  spiritual  system  begin  to  fall 
asunder  than  there  was  such  disorder  in  the  temporal  as  threatened 
the  entire  subversion  of  the  feudal  system,  by  destroying  the  balance 
of  powers  of  the  kings  and  the  nobles.  The  local  force  of  the 
nobles  had,  before  the  end  of  the  fifteenth  century,  almost  entirely 
absorbed  the  central  force  of  the  kings,  as  well  as  the  spiritual 
power, —  an  inevitable  consequence  of  the  rise  of  the  industrial 
Spirit,  and  the  attendant  antipathy  to  the  old  military  temper.  It 
may  seem  as  if  the  struggles  of  that  time  showed  anything  but  a 
release  from  a  military  state  of  society:  but,  in  fact,  sucli  wars  as 
were  taking  place  were  fatal  to  the  social  consideration  of  the 
dominant  military  class,  who,  in  warring  against  the  civilization 
which  it  had  been  their  function,  to  protect,  were  manifesting  the 
most  unquestionable  of  all  symptoms  of  decay, —  that  of  turning 
against  their  original  aim.  The  feudal  organism  was  near  its  end 
when,  instead  of  restraining  the  system  of  invasion,  it  became  the 
general  invader.  The  memorable  institution  of  standing  armies, 
begun  in  Italy  and  fully  developed  in  France,  marked  the  complete 
dissolution  of  the  temporal  system  of  the  Middle  Ages,  both  by 
manifesting  the  repugnance  of  industrial  society  to  feudal  service, 
and  by  substituting  a  wholly  new  military  subordination  for  that  of 
feudal  warriors  to  their  chiefs.     The  change  was  highly  beneficial 
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to  industry:  bill  it  deprived  the  ancient  military  caste  of  its  special 
prerogative.  In  this  process  of  change,  the  gain  was  certain  to  he 
OI1  the  Bide  of  the  kings.  When  the  balance  was  once  destroy- 
,.(|.  the  nobles  were  sore  to  be  the  Bufferers,  from  the  encourage- 
ment that  the  feudal  system  offered  to  the  growth  of  the  central 
power.  As  the  decline  of  the  spiritual  power  wrought  in  the  con- 
tr.,,.v  direction, — thai  is, againsl  the  kings, — all  Europe-would  have 
been  in  a  state  of  complete  dismemnerment,  but  for  the  advantage 
given  t.»  the  central  power  by  the  temporal  dissolution.  01"  the  few 
exceptional  cases  of  the  political  ascendency  of  the  aristocracy  over 
royalty,  the  most  remarkable  is  that  of  England;  and  that  it,  is  an 
eptional  case  Bhould  be  well  understood  by  those  who  would 
fjansplant  the  temporary  system  peculiar  to  England  to  the  con- 
fcinent,  with  the  idea  that  the  work  of  political  renovation  was  then 
complete.  The  case  and  polity  of  England  arc  perfectly  singular, 
owing,  1  tl  ink,  to  the  two  circumstances  of  her  insular  position  and 
the  double  conquest  she  has  undergone  ;  the  first  admitting  of  an 
undisturbed  course  of  social  development  :  and  the  other  provoking 
a  coalition  of  the  nobles  against  royalty,  as  a  result  of  the  Norman 
conquest.  Moreover,  that  conquest,  by  its  results,  favored  the 
combination  of  the  aristocratic  league  with  the  industrial  daf 
by  means  of  the  valuable  intermediary  class  of  the  Saxon  nobles; 
an  intervention  which  existed  nowhere  else.  As  it  does  not  accord 
with  the  abstract  character  of  my  inquiry  to  go  further  into  detail, 
ist  content  myself  with  referring  the  reader  to  tin-  case  of  Scot- 
land, in  proof  that  the  double  conquest  had  more  influence  than 
insnlar  position  in  determining  tic  peculiarity  of  the  English  case; 
and  to  those  of  Venice  first  and  afterward  of  Sweden,  as  instances 
of  the  political  development  of  which  England  is  the  most  striking 

example. 

Thus,  toward  the  end  of  the  fifteenth  century,  we  see  that  the 
spiritual  power  was  absorbed  by  the  temporal;  and  one  of  the  ele- 
ments of  the  temporal  power  thoroughly  subordinated  to  the  other: 
whole  of  the  vast  organism  was  dependent  on  one  active 
ra]  power— generally  royalty— when  the  disintegration  of  the 
whole  Bystem  was  about  to  become  systematic.  I  have  already  said 
that  the  process  occupied  two  .periods,  the  protestant,  properly  so 
called,  and  the  deistical. 

Tru  ,.„.,, r  rof  After  what  we  have  seen,  we  shall  easily  understand 
sfceVtormation.  that  the  Reformation  simply  put  the  seal  on  the  state 
of  modern  society,  such  as  it  was  after  the  changes,  particularly  of 
the  spiritual  power,  of  the  two  preceding  centuries.  The  revo- 
lutionary condition,  I  must  observe,  was  as  marked  among  the 
nations 'who  remained  Catholic,  as  among  those  who  professed 
Protestantism  :  though  the  characteristics  of  the  change  were  dif- 
ferent. The  subordination  of  the  spiritual  power  af/eeted  all  the 
West  of  Europe,  and  all  orders  of  persons  who  inhabited  it— priests 
and  popes,  as  well  as  kings,  nobles,  and  people.  When  Henry 
VIII.  separated  from  Rome,  Charles  V.  and  Francis  I.  wore  almost 
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as  fully  emancipated  as  he.  The  two  points  of  change  which  alone 
have  regained  common  to  all  sects  were  the  .breaking  up  the  cen- 
tralization of  the  papal  power,  and  the  national  subjection  of  the 
spiritual  to  the  temporal  authority  :  and  the  achievement  of  Luther, 
with  all  its  stormy  grandeur  still  investing  it,  was  in  fact  a  simple 
realization  of  this  first  stage  of  Catholic  decline  ;  for  its  dogma  was 
at  first  a  collateral  affair  ;  and  it  essentially  respected  the  hierar- 
chy, and  seriously  attacked  only  the  discipline.  If  we  look  more 
closely  at  the  nature  of  the  changes,  we  shall  find  them  such  as  not 
only  propitiated  the  human  passions  which  exist  in  clergy  as  in 
other  men,  but  confirmed  the  destruction  of  sacerdotal  independ- 
ence— namely,  the  abolition  of  clerical  celibacy  and  of  general  con- 
fession. Such  being  the  earliest  character  of  Protestantism,  it  is 
easy  to  see  why  it  made  its  first  appearance  among  nations  remote 
from  the  centre  of  Catholicism,  and  to  whom  the  Italian  tendencies 
of  the  papacy  during  the  last  two  centuries  were  especially  vexa- 
tious. At  the  same  time  (the  time  of  Luther),  the  kings  of  Cath- 
olic countries — of  France,  Spain,  Austria,  etc. — were  as  completely 
the  masters  of  their  clergy,  and  as  completely  independent  of  the 
papal  power,  as  the  Protestant  princes,  though  they  did  not  openly 
arrogate  to  themselves  a  useless  and  absurd  spiritual  supremacy. 
But  the  Lutheran  movement,  especially  when  it  had  reached  the 
Calvinistic  phase,  wrought  powerfully  in  converting  the  clergy  to 
such  a  political  subjection,  which  had  been  repugnant  to  them  be- 
fore, but  in  which  they  now  saw  the  only  security  for  their  social 
existence  amidst  the  universal  passion  for  religious  emancipation. 
It  was  then  that  the  coalition  of  social  interests  began,  between 
Catholic  influence  and  royal  power,  which  has  been  erroneously 
attributed  to  the  best  days  of  Catholicism,  when  that  system  was  in 
fact  glorious  for  its  antagonism  to  all  temporal  power.  It  is  another 
mistake  to  suppose  that  the  opposition  to  human  progress  is  more 
attributable  to  modern  Catholicism  than  to  Lutheranism,  which,  in 
its  English  or  Swedish  or  any  other  form,  is  yet  more  hostile  to 
progress,  having  never  proposed  to  be  independent,  but  been  insti- 
tuted from  the  beginning  for  perpetual  subjection.  From  whatever 
cause,  the  Catholic  church,  finding  itself  powerless  in  regard  to  its 
highest  offices,  and  restricted  to  the  control  of  the  individual  life, 
with  some  little  remaining  influence  over  the  domestic,  has  applied 
itself  more  and  more  exclusively  to  the  preservation  of  its  own 
existence  by  making  itself  a  necessary  auxiliary  to  royalty,  in 
which  alone  the  remains  of  the  life  of  the  monotheistic  age  were 
concentrated.  It  needs  no  showing  that  this  was  a  vicious  circle, 
out  of  which  nothing  could  issue  but  ruin  both  to  Catholicism  and 
to  royalty.  Catholicism  offered  itself  as  a  support  precisely  because 
it  was  itself  in  need  of  support;  and  it  lost  its  popular  credit  by 
thus  renouncing  its  ancient  and  most  prominent  political  office,  re- 
taining only  the  empty  power  of  preachment,  which,  however  sub- 
lime in  eloquence,  was  essentially  declamatory,  and  very  inoffensive 
*>»  the  now  superior  power.     At  the  same  time,  royalty  had  con- 
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nccted  its  political  fate  with  a  Bystem  of  doctrines  and  institutions 

certain  to  excite  in  time  universal  repugnance,  intellectual  and 
moral,  and  doomed  to  universal  and  speedy  dissolution. 

The  dissolution  was  Bystemized,  from  the  beginning, 

chiefly  by  the  institution  of  the  society  of  the  Jesuits, 
which,  eminently  retrograde  in  its  nature,  was  founded  to  serve  as 
a    central    organ    of  Catholic    resistance    to    the    destruction  which 

threatened  on  every  side.  The  papacy,  of  late  chiefly  engrossed 
by  the  interests  and  cares  of  its  temporal  sovereignty,  was  no  long- 
er lit  for  the  accessary  opposition  to  spiritual  emancipation  ;  and 
the  Jesuit  leaders,  who  were  usually  eminent  men,  assumed,  under 

all  modest  appearances,  the  function  of  the  |»o|>es.  in  order  to  bring 
into    convergence   the    partial    efforts   which    were   more   and    more 

scattered  by  the  tendencies  of  the  time.  Without  them  Catholicism 
could  not.  it  appear-  to  me,  have  offered  any  substantial  resistance 

for  the  hot  three  centuries;  but  not  the  leSfi  must  the  Jesuit  influ- 
ence, from  its  hostility  to  human  progress,  be  eminently  corrupting 
and  Contradictory  in  its  character.  It  engaged  all  the  social  influ- 
ence it  could  Lay  hold  of  in  the  service  of  Catholicism,  by  persuad- 
ing the  enlightened  that  their  own  power  depended  on  their  support 

of  a  BVStem  of  sacerdotal  authority  over  the  vulvar,  while  they 
themselves  might  enjoy  a  secret  emancipation  : — a  procedure  which 
was  possible  only  as  Long  as  such  emancipation  was  exceptional, 
and  sure  to  become  ridiculous  when  religious  Liberty  should  be  more 
widely  spread,  when,  of  necessity.  Jesuitism  must  be  reduced  to  an 
organized  mystification,  in  which  every  person  concerned  must  be 
at  the  same  time  and  for  the  same  purpose  deceiver  and  deceived. 
Again,  by  Btriving  for  the  direction  of  education,  Jesuitism  helped 
to  propagate  the  intellectual  movement  :  for,  however  imperfect  its 
teachings,  they  were  an  apparatus  directed  against  the  end  of  its 
own  institution.  Its  famous  foreign  missions  oiler  the  same  contra- 
diction between  the  means  ;  for  they  offered  homage  to  the  intellec- 
tual, and  especially  the  scientific,  development  of  modern  society, 
which  it  was  their  object  to  contravene  ;  and  derived  their  own 
spiritual  power  from  that  intellectual  teaching  which  they  made  the 
means  of  introducing  articles  of  faith  that  they  at  first  were  com- 
pelled to  disown  or  conceal.  I  need  not  point  out  the  perils  to 
which  such  an  institution  must  have  been  exposed,  holding  so  ex- 
ceptional a  position  amidst  the  Catholic  organism,  and  by  the  supe- 
riority of  its  special  destination  provoking  the  jealousy  of  all  other 
religious  bodies,  whose  attributes  it  absorbed,  one  by  one,  and 
whose  antipathy  became  so  intense  as  to  neutralize,  in  the  heart  of 
the  Catholic  clergy  themselves,  all  regret  for  the  final  fall  of  the 
only  possible  support  of  their  Church. 

Finni  decay  of  Jesuitism  was  indeed  the  only  barrier  set  up,  with 
Catholicism.  aily  chance  of  success,  against  the  incursions  of  religious 
liberty  ;  and  the  Spanish  monarchy,  as  secluded  from  heresy,  was 
the  only  effectual  support  of  Jesuitism.  Nothing  better  than  a  neg- 
ative result  was  given  forth  by  the  Council  of  Trent,  as  the  popes 
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fieem  to  have  foreseen,  judging  by  their  reluctance  to  summon  and 
prolong  the  Assembly,  which  could  only  reproduce,  after  a  long  and 
conscientious  revision,  the  Catholic  system,  with  a  fruitless  admira- 
tion of  the  consistency  of  all  its  parts,  and  the  conclusion  that,  with 
every  conciliatory  desire,  they  could  consent  to  none  of  the  conces- 
sions proposed  for  the  sake  of  peace.  I  pointed  out  before  that  the 
Franciscans  and  Dominicans  had  offered,  three  centuries  earlier, 
the  only  real  promise  of  Catholic  reformation  ;  and,  as  they  failed, 
there  was  no  hope.  The  universal  prayer  of  the  Catholic  world  for 
the  regeneration  of  the  Church  had  for  some  time  shown  that  the 
critical  spirit  was  predominant  even  there.  Thus  far  advanced 
toward  dissolution,  no  ground  was  left  to  Catholicism  but  that  of 
resistance  to  human  development  ;  and  thus  reduced  to  be  a  mere 
party  in  Europe,  it  lost  not  only  the  power  but  the  desire  to  fulfil 
its  old  destination.  Absorbed  in  the  care  of  its  own  preservation, 
degraded  by  the  perpetration  of  foul  and  suicidal  acts,  through  its 
partnership  with  royalty,  and  resorting  to  material  repression,  its 
activity  of  resistance  only  disclosed  its  intellectual  and  moral  impo- 
tence, and  indirectly  hastened  the  decay  which  it  strove  to  arrest. 
From  the  first  days  of  decline  to  the  present — from  the  time  of 
Philip  II.  to  that  of  Bonaparte — there  has  been  the  same  struggle 
between  the  retrograde  instinct  of  the  ancient  organization  and  the 
spirit  of  negative  progression  proper  to  new  social  forces  :  only  the 
situation  was  at  first  inevitable  ;  whereas  now  it  is  protracted  for 
want  of  a  philosophy  appropriate  to  the  actual  phase  of  human 
development.  It  does  not  follow  that  Catholicism  was  not  illus- 
trated in  its  decline  by  many  men  of  eminence,  intellectual  and 
moral  ;  but  the  number  rapidly  decreased,  and  the  social  decay  of 
Catholicism  was  made  manifest  in  the  very  men  who  most  adorned 
it.  The  finest  logic  was  employed  in  defending  inconsistencies  and 
humiliations,  as  in  the  instance  of  Bossuet;  and  the  virtues  of  such 
men  as  St.  Carlo  Borromeo  and  St.  Vincent  de  Paul  had  no  char- 
acteristics which  attached  them  to  Catholicism,  as  must  have  been 
the  case  in  earlier  times.  Their  natures  must  have  received  an 
equivalent  development,  though  under  a  different  expression,  under 
any  religious  sect,  or  outside  of  all. 

We  must  beware  of  attributing  the  vices  of  hypoc-  Vice8  of  Prote8t 
risy  and  hostility  to  progress  to  Catholicism  alone.  niitisi11 
From  the  moment  that  Protestantism  changed  its  natural  attitude 
of  simple  opposition,  it  shared  those  vices  to  the  full.  Catholicism 
became  retrograde  against  its  nature,  in  consequence  of  its  subjection 
to  temporal  power  ;  and  Protestantism,  erecting  that  subjection  into 
a  principle,  could  not  but  be  retrograde  in  at  least  an  equal  degree. 
For  instance,  Anglican  orthodoxy,  rigorously  required  from  the 
vulgar  for  the  political  needs  of  the  coexisting  system,  could  not 
generate  very  deep  convictions  and  very  high  respect  among  those 
same  Lords  of  Parliament  whose  decisions  had  so  often  arbitrarily 
changed  various  articles  of  faith,  and  who  must  officially  claim  the 
regulation  of  their  own  belief  as  one  of  the  essential  prerogatives 
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of  their  order.  The  forcible  repression  of  religious  liberty  was,  in 
Catholicism,  simply  a  consequence  of  its  modem  disorganization; 
whereas,  it  is  Inherent  in  the  very  nature  of  Protestantism,  from 
Its  confounding  the  two  kinds  of  discipline  ;  and  it  could  not  but 
manifest  itself  as  booh  as  it  had  the  power,  as  long  experience  lias 
only  too  well  proved.  And  this  has  been  the  case,  not  only  with 
primitive  Protestantism,  through  the  despotic  spirit  of  Lntheranism 
toward  all  th.it  goes  beyond  it:  it  has  been  the  case  in  all  the 
more  advanced  sects  from  the  moment  that  power  passed  into  their 
hands,  for  however  Bhôrt  a  time.  The  deist  Rousseau  proposed 
the  juridical  extermination  of  all  atheists;  and  he  is  only  a  fair 
exemplification  of  the  duct  lines  which  pretend  to  tolerance  while 
subjecting  the  Bpiritual  to  the  temporal  order  of  affairs. 

Before  quitting  the  study  of  modern  Catholic  resistance,  I  must 
remark  that,  bo  far  from  being  merely  hurtful  to  social  improve- 
ment, as  we  are  apt  to  Buppose,  it  has  aided  political  progress  for 
three  centuries  past.  Besides  its  office  in  preserving  public  order, 
of  which  I  have  already  said  enough,  we  must  consider  the  social 

benefit  that  has  accrued  from  its  active  opposition  to  the  spread  of 

the  Protestant  movement.     The  imperfect  operation  of  the  spirit 

of  free  inquiry  must  have  retarded  the  emancipation  of  the  intel- 
lect, especially  among  the  multitude,  by  humoring  the  indolence 

iroud    human    ren.-em  :     and    in    political    matters.  Protestantism 

proposes  modifications  which,  in  Bpite  of  their  insufficiency,  keep 
up  a  delusive  notion  of  the  tendency  of  society  to  true  regenera- 
tion. Thus  Protestant  nations,  after  first  outstripping  their  Cath- 
olic neighbors,  have  Btood  still,  in  a  position  further  removed  than 
the  Catholic  nations  from  any  real  issue  of  the  revolutionary  move- 
ment :  and  such  would  have  been  the  disastrous  state  of  suspen- 
sion of  the  whole  civilized  world,  if  it  had  been  all  pervaded  by 
Protestantism.  Instead  of  the  final  organic  state  being  made  to 
depend  on  the  indefinite  duration  of  the  old  organism  in  that  state 
of  half-decay  .-auctioned  by  Protestantism,  it  is  aided  by  the  action 
of  Catholicism  in  retarding  the  revolutionary  movement,  intellectual 
and  political,  till  it  could  become  decisive  in  both  relations. 
Temporal  dicta-  -A-s  f°r  ^ie  effect  of  the  critical  spirit  on  the  temporal 
torabip.  changes  of  the  last  three  centuries, — we  find  it  at  work 

among  the  social  powers  which  gathered  round  the  preponderant 
temporal  element,  whether  it  were  the  royal  power,  as  in  France, 
or  the  aristocratic  power,  as  in  England  and  some  other  countries. 
The  only  active  element  in  either  case  was  naturally  invested  with 
a  sort  of  permanent  dictatorship,  the  establishment  of  which  was 
so  far  retarded  by  religious  troubles  as  not  to  have  been  fully  char- 
acterized till  the  second  half  of  the  seventeenth  century,  and  which 
remains  to  this  day,  notwithstanding  its  exceptional  nature,  to- 
gether with  the  corresponding  social  situation  ;  because  of  the  in- 
capacity of  the  special  agents  of  the  transition  to  conduct  it  to  its 
issue.  This  long  dictatorship,  royal  or  aristocratic,  was  at  once 
the  consequence  and  the  corrective  of  the  spiritual  disorganization 
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which  would  otherwise  have  destroyed  society  altogether.  We  shall 
hereafter  see  what  its  influence  has  been  in  hastening  the  develop- 
ment of  new  social  elements,  and  even  aiding  their  political  advent. 
The  operation  of  the  dictatorship,  in  the  one  case  in  Royiil  Hnd  ArN. 
England,  and  in  the  other  in  France,  is  full  of  interest  *»****• 
and  instruction.  Both  have  equally  broken  up  the  feudal  equilib- 
rium ;  but  France,  from  the  predominance  of  the  regal  element,  is 
nearer  to  a  permanent  settlement  than  England,  with  its  aristocratic 
system  :  and  the  royal  element  being  more  indispensable  to  the 
issue  than  the  aristocratic,  France  has  been  better  able  to  dispense 
with  a  peerage  than  England  with  a  sovereign  ;  so  that  the  aris- 
tocratic power  has  been  more  subordinated  in  France  than  the 
regal  in  England.  Royalty  in  France,  isolated  in  the  midst  of  a 
people  bent  on  emancipation,  has  opposed  less  obstruction  to  prog- 
ress than  the  English  aristocracy,  who,  equally  disposed  to  the 
stationary  or  retrograde  policy,  have  more  power  to  sustain  it,  by 
their  closer  connection  with  the  people  at  large.  Again,  the  prin- 
ciple of  caste,  which  in  France  has  long  been  confined  to  royalty, 
is  sustained  in  England  by  a  great  number  of  distinct  families, 
whose  continual  renewal  maintains  its  vigor,  though  its  character 
is  certainly  not  ameliorated  by  the  new  additions.  However  proud 
the  English  oligarchy  may  be  of  their  old  historical  prerogative  of 
making  and  unmaking  kings,  the  rare  exercise  of  such  a  privilege 
could  not  affect  the  spirit  of  the  temporal  organization  so  much  as 
the  daring  permanent  power  of  making  nobles  which  the  sovereigns 
of  France  appropriated  as  long  ago,  and  which  they  have  used  so 
recklessly  as  to  make  their  noblesse  almost  ridiculous,  since  the 
revolutionary  phase  began.  I  must  observe  in  this  connection  that 
Protestantism  has  nowhere,  and  least  of  all  in  England,  shown  it- 
self averse  to  the  spirit  of  caste,  which  it  has  even  tended  to  re- 
store, by  re-establishing,  as  far  as  possible,  the  sacerdotal  character, 
of  which  the  Catholic  philosophy  had  deprived  it.  For  one  in- 
stance, the  spirit  of  Catholicism,  opposed  to  the  principle  of  caste, 
and  favorable  to  that  of  capacity,  has  always  opposed  the  succession 
of  women  to  the  throne  or  to  feudal  authority  ;  whereas  official 
Protestantism,  in  England,  Sweden,  etc.,  has  sanctioned  the  politi 
cal  existence  of  queens  and  even  of  peeresses  :  a  contrast  which  is 
the  more  remarkable  from  Protestantism  having  made  royalty  a 
genuine  national  papacy. 

In  both  the  cases  of  temporal  dictatorship,  Protestantism  has 
done  something  to  retard  the  disorganization  which  in  other  respects 
it  accelerated,  by  reinforcing  the  element  which  was  to  succumb. 
In  England,  and  in  cases  analogous  to  the  English,  this  was  done 
by  means  of  the  national  papacy  instituted  by  Protestantism, — a 
spiritual  authority  which,  without  being  able  to  inspire  very  serious 
convictions,  did  for  a  time  partially  compensate  to  the  multitude 
for  the  loss  of  the  real  papal  guidance,  and  hence  grew  to  an  ex-  . 
cess  which  occasioned  great  political  convulsion.  An  equivalent,  ^ 
but  opposite  result  of  Protestantism  took  place  on  the  continent, 
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and  even  in  Scotland,  but  especially  in  France,  by  the  noblesse  be- 
ing supplied  with  fresh  means  of  resistance  to  the  growing  ascen 
dency  of  royalty:  and  in  this  second  ease  it  took  the  Presbyterian 
or  Calvinistic  form,  as  best  suited  to  opposition,  instead  of  tho 
Episcopalian  or  Lutheran  form,  which  is  besl  adapted  for  govern? 
meut.  Hence,  violent  repression  or  convulsive  agitation,  as  the 
two   powers   alternately    struggled    to    repair    their  former  decline  ; 

the  mass  uf  the  people  etill,  as  before,  interfering  no  otherwise  than 
as  a  natural  auxiliary,  though  certain  to  obtain  a  personal  interest 
ere  long  in  the  controversy,  bj  means  of  their  co-operation.  This 
appears  to  me  to  !>■>  fchi  account  of  the  memorable  social 

troubles  ol  England,  France,  and  all  the  west  of  fan-ope,  from 
about  the  middle  of  the  sixteenth  to  the  middle  of  tin-  seventeenth 
century;  and  thus  is  explained  the  thorough  unpopularity,  general- 
ly speaking,  of  French  Calvinism,  which  was  welcomed  by  tho 
noblesse  ae  a  means  of  recovering  their  ancient  feudal  indepen- 
dence,  in  opposition  to  royalty,  and  which  was  therefore  repugnant 
to  the  "Id  anti-aristocratic  instinct  of  the  mass  of  the  population. 

If  we  look  to  the  general  social  effect  of  the  dictatorship  of  tho 
temporal  power,  in  either  of  its  aspects,  we  shall  find  it  to  be  that, 
when  its  authority  was  fully  consolidated,  it  raised  up  its  old  antag- 
onist, which,  ojj  the  other  hand,  accepted,  more  or  less  explicitly, 
a  final  political  suoordination.  It  was  quite  natural  that  it  should 
be  BO,  Consider!]  g  how  much  alike  royalty  and  aristocracy  were  in 
origin,  caste,  and  education,  and  how-  congenial  they  must  there- 
Tore  I».',  when  once  their  rivalship  was  brought  to  an  end.  From 
that  moment  the  explanation  of  any  democratic  tendencies  shown 

by  either  wa-  ..dear  enough  :  for  eacli  invariably  employed  its  as- 
Lency  in  favor  of  its  old  rival,  and  against  its  steady  ally. 
Such  was  the  altitude  of  the  English  aristocracy  in  regard  to  roy- 
alty, on  which  it  lavished  a  more  and  more  affectionate  guardian- 
ship :  and  such  was  in  France,  from  Louis  XIV.  onward,  the  grow- 
ing predilection  of  royalty  for  its  humbled  noblesse.  It  is  not  to 
be  supposed  that  these  transactions  took  place  for  calculated  rea- 
sons. On  the  contrary,  they  were  the  inevitable  results  of  natural 
affinities,  though  the  consideration  might,  and  no  doubt  did,  after- 
ward, occur,  of  the  utility  of  such  unions  as  a  means  of  resistance 
to  the  revolutionary  movement,  which  was  about  to  become  system- 
atic. We  observe  here  a  repetition  of  the  error  of  the  preceding 
period, — that  of  mistaking  a  charge  for  a  support  :  and  here  we 
also  recognise  the  natural  term  of  the  spontaneous  disorganization 
which  characterized  the  preceding  period,  and  which  was  extended 
into  this  till  the  remains  of  the  ancient  system  were  gathered  round 
the  element  which  was  to  prevail.  The  dissolution  being  complete, 
we  shall  see  the  critical  action  assume  a  new  direction  toward  a 
decisive  revolution,  for  which  the  way  was  now  open.  From  this 
juncture,  the  dictatorship  of  both  kinds  assumed  the  retrograde 
character  which  was  impossible  till  the  respective  positions  of 
royalty  and  aristocracy  were  settled  ;  and  now  was  that  system  of 
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retrograde  resistance  matured  which  had  been  begun  by  Philip  II. 
under  Jesuit  inspiration,  and  against  which  the  whole  revolutionary- 
spirit,  now  also  matured,  was  to  be  brought  to  bear. 

When  the  kings  had  ceased  to  be  mere  warrior  chiefs,  Rîge  of  Ministe 
aiid  engrossed  prerogatives  and  offices  too  vast  to  be  rial  faction. 
wielded  by  themselves  alone,  the  ministerial  function  arose, — a 
hew  symptom  of  the  times,  and  a  new  political  power.  Louis  XI. 
seems  to  me  to  have  been  (with  the  exception  of  the  analogous  case 
of  Frederick  the  Great)  the  last  European  sovereign  who  really 
directed  all  his  affairs  himself.  Richelieu's  elevation  was  not  attrib- 
utable solely  to  his  personal  qualities  :  for  both  before  and  after 
him,  men  of  a  far  inferior  genius  acquired  an  authority  quite  as 
real,  and  perhaps  more  extended.  Now,  such  an  institution  is  an 
involuntary  confession  of  weakness  on  the  part  of  a  power  which, 
having  engrossed  all  political  functions,  is  compelled  to  abdicate 
the  practical  direction  of  them,  to  the  great  injury  of  its  own  social 
dignity  and  independence.  The  most  striking  feature  of  this  new 
position  is  the  surrender  of  that  military  command  which  was  once 
the  primary  attribute  of  sovereignty  :  and  this  surrender  took  place 
in  the  seventeenth  century,  behind  some  official  disguises.  In  the 
same  way,  the  aristocratic  dictatorship  resigned  its  actual  political 
power  and  military  leadership.  The  English  oligarchy  confided 
its  chief  prerogatives  to  ministers  derived  from  the  nobility,  and 
chose  out  of  a  lower  rank  the  real  leaders  of  military  operations, 
both  by  land  and  sea  :  but  in  the  English  case,  the  change  was  less 
marked  than  in  the  converse,  because  the  peerage  could  incorporate 
its  ministers  with  itself,  and  thus  disguise  its  own  weakness.  The 
Venetian  aristocracy  had  already  gone  through  the  same  process, 
though  with  less  remark,  because  the  situation  was  less  conspicuous. 
It  is  evident  that  not  only  is  the  decay  of  the  military 
régime  signalized  by  the  substitution  of  standing  armies  ltary 
for  a  feudal  militia,  but  the  profession  of  arms  was  completely  de- 
graded when  the  ministerial  power  arose,  and  was  usually  exercised 
by  men  entirely  unversed  in  war,  at  the  very  time  that  kings  were 
retiring  from  military  command.  If  any  superficial  thinker  should 
object  that  we  have  had  great  wars  up  to  very  recent  times,  I  need 
only  refer  him,  for  a  proof  that  these  recent  wars  do  not  indicate  a 
military  regime,  to  the  difference  in  position  and  power,  between 
the  greatest  of  modern  generals,  who  are  merely  the  agents  of  a 
jealous  and  distrustful  civil  authority,  and  the  ancient  generals, 
especially  the  Roman,  who  enjoyed  an  almost  absolute  and  indefinite 
empire  during  the  whole  course  of  their  operations.  The  best  proof 
that  the  modern  position  of  military  commanders  is  no  accident, 
but  accordant  with  the  natural  course  of  affairs,  is  the  acquiescence 
of  the  generals  themselves,  who  have  never  yet  been  deterred  by 
the  most  irksome  conditions  from  eagerly  soliciting  the  command  of 
modern  armies.  Nothing  can  verify  more  strikingly  than  such  a 
change,  natural  and  universal  as  it  is,  the  anti-military  character  of 
modern  society,  to  which  war  is  more  and  more  an  exceptional  state, 

42 


\1f 


6")8  POSITIVE  PHILOSOPHY. 

the  very  crisis  of  which  yield  only  an  accessory  social  interest,  out 
of  the  military  profession. 

This  view  is  confirmed  by  an  unprejudiced  study  of  the  great 
modern  wars,  which  are  hastily  cited  in  contradiction  to  it.  Gen- 
erally Bpeaking,  these  wars  in  no  decree  proceeded  from  any  feudal 
exuberance  of  military  activity,  alter  the  abasement  of  the  European 
authority  of  the  popes.  The  last  wars  that  can  be  referred  to  such 
au  origin  are,  I  think,  those  belonging  to  the  first  half  of  the  six- 
teenth century,  during  the  rivalship  of  Francis  1.  and  Charles  V., 
consequent  on  the  French  invasion  of  Italy.  That  very  struggle 
presently  became  defensive  on  the  part  of  France,  for  the  mainten- 
ance of  her  nationality  against  the  dangerous  pretensions  of  Charles 
V.  to  a  kind  of  universal  monarchy.  From  that  time,  Protestant- 
ism checked  the  spirit  of  conquest  by  the  preoccupation  of  intestinal 
troubles,  and  by  assigning  a  new  end  and  course  to  military  activity, 
thenceforth  connected  with  the  great  social  struggle  between  the 
System  of  resistance,  and  the  instinct  of  progression  ; — to  say  noth- 
ing at  this  time  of  what  1  shall  have  to  speak  of  hereafter, — the 
anti-military  tendency  of  Protestant  ways, — encouraging  habits  of 
discussion  and  tree  inquiry  evidently  hostile  to  the  commonest 
conditions  of  military  discipline.  To  this  time  then  we  must 
refer  the  origin  of  the  revolutionary  wars,  properly  so  called, 
in  which  foreign  war  was  complicated  with  civil  conflict,  for  the 
Bolemn  sake  of  an  important  social  principle,  by  which  pacific  men 
were  brought  into  the  Btruggle  by  the  force  of  their  convictions,  so 
that  military  energy  might  be  very  intense  and  sustained  without 
being  more  than  a  mere  means,  and  without  indicating  any  general 
predilection  for  military  life.  Such  was,  in  my  view,  the  new  char- 
acter, not  only  of  the  long  wars  which  agitated  Europe,  from  about 
the  middle  of  the  sixteenth  to  that  of  the  seventeenth  century,  not 
even  excepting  the  Thirty  Years'  war,  but  of  the  yet  more  extended 
war  which  lasted  from  the  above  period  to  the  peace  of  Utrecht.  No 
doubt  there  was  ambition  of  conquest  in  each  case,  and  the  more  as 
the  first  religious  and  political  fervor  declined;  but  it  was  an  ac- 
cessory and  not  a  primary  influence.  These  wars,  like  the  former, 
bear  the  revolutionary  impress,  inasmuch  as  they  related  to  the  pro- 
longation of  the  universal  struggle  between  Catholicism  and  Prot- 
estantism. There  was  a  further  change  in  the  character  of  the 
wars  of  the  eighteenth  century,  in  consequence  of  the  humbler  aim 
of  the  European  states, — to  maintain  the  hostile  systems  in  their 
existing  positions,  in  order  to  leave  scope  for  the  industrial  devel- 
opment whose  social  importance  was  becoming  more  and  more  con- 
spicuous. From  that  time,  military  activity  was  mainly  subordi- 
nated to  commercial  interests,  till  the  advent  of  the  French  Revo- 
lution ;  during  which,  with  the  exception  of  a  great  natural  outbreak 
of  war,  the  military  spirit  began  to  undergo  a  final  transformation, 
which,  as  we  shall  see  hereafter,  marks  more  clearly  than  any  other 
its  doom  of  inevitable  extinction. 

The  chief  agency  in  accomplishing  the    changes  that  we  have 
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just  seen  to  be  connected  with  the  decline  of  the  military  mee  nf  ml9 
system  was  that  small  but  very  remarkable  class, — the  maticfancuon. 
diplomatists.  This  class  arose  out  of  the  necessity  of  fulfilling  the 
political  relations  between  different  states  which  the  papacy  had 
hitherto  taken  charge  of:  and  the  Catholic  constitution  supplied  its 
first  elements  by  offering  many  intelligent  and  active  men,  naturally 
placed  at  the  highest  social  point  of  view,  without  being  in  any  de- 
gree military  ;  and  we  observe  in  fact,  that  the  diplomatists  were 
for  some  time  taken  from  the  Catholic  clergy,  some  of  whom  were 
glad  to  employ  in  this  way  the  political  capacity  which  was  no 
longer  required  by  their  declining  corporation.  Though,  from  circum- 
stances, apparently  aristocratic,  the  spirit  of  the  class  is  essentially 
progressive,  capacity  being  always  placed  in  the  first  rank  of  per- 
sonal titles,  behind  the  disguises  of  official  forms  :  and  there  has 
certainly  not  been  in  Europe,  for  three  centuries  past,  any  other  class 
so  emancipated  from  political  and  perhaps  philosophical  prejudices, — 
in  virtue  of  the  superiority  of  its  habitual  point  of  view.  This  civil 
class,  born  and  bred  side  by  side  with  the  ministerial  power,  of 
which  it  is  a  sort  of  natural  appendage,  has  always  wrought  well 
in  stripping  military  leadership  of  its  ancient  political  prerogatives, 
reducing  it  more  and  more  to  the  condition  of  an  instrument,  more 
or  less  passive,  of  designs  conceived  and  directed  by  the  civil  au- 
thority. It  especially  contributed  to  the  decline  of  military  power 
by  appropriating  the  work  of  negotiation  for  peace  or  alliance, 
which  was  once  an  inseparable  part  of  the  military  function  ;  and 
this  easily  explains  the  instinctive  antipathy  which  has  always  ex- 
isted in  modern  times,  under  forms  more  or  less  expressive,  between 
the  higher  ranks  of  the  two  classes. 

This  last  view  leads  us  on  to  the  final  consideration  in  regard  to 
the  temporal  dictatorship, — of  the  efforts  which  it  made  to  fill  up 
the  immense  chasm  which  was  left  in  the  political  system  of  Europe 
by  the  extinction  of  the  universal  authority  of  the  popes.  The 
difficulty  arose  early  in  the  transition  period  ;  but  its  solution  was 
necessarily  deferred  ;  for  the  only  discernible  remedy  was  a  regu- 
lated material  antagonism  among  the  states  of  Europe  ;  and  this 
could  not  be  had  till  they  had  composed  their  internal  troubles,  and 
decided  on  the  character  of  the  temporal  dictatorship  of  each. 
When  that  time  came  the  diplomatists  went  to  work  with  zeal,  sus- 
tained by  a  sense  of  the  dignity  of  their  mission,  to  institute  that 
balance  which  was  rendered  necessary  by  the  almost  equal  division 
of  Europe  between  Catholicism  and  Protestantism.  The  great 
treaty  of  Westphalia  is  a  monument  of  their  office  in  the  system  of 
modern  civilization,  manifesting,  as  it  does,  a  generous  spirit  of 
universal  and  permanent  pacification.  The  diplomatic  solution  is, 
no  doubt,  very  inferior  to  the  old  Catholic  intervention  ;  for  the  in- 
ternational organism  needs,  as  much  as  the  national,  an  intellec- 
tual and  moral  basis,  such  as  the  Catholic  constitution  afforded  ; 
and  the  mere  physical  antagonism,  which  was  all  that  diplomacy 
could  establish,  could  never  attain  any  solidity,  and  has  been  of 
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very  doubtful  utility,  if  Dot  mischievous,  in  as  far  as  U  afforded 
scope  For  political  ambition.  Hut  it  would  be  unjust  to  require  that 
a  provisional  expedient  should  have  the  virtues  of  a  normal  instru*- 
mentality;  and  the  diplomatic  function  has  at  least  kept  alive, 
among  the  European  states,  the  idea  of  some  sort  of  organization, 
however  Loose  and  inadequate,  in  readiness  for  the  time  when  a 
thorough  intellectual  reorganization  shall  close  the  great  revolu- 
tionary period. 

Such  was  the  procesi  of  temporal  disorganization  during  the 
Protestant  period  ;  and  it  was  carried  out  in  the  same  direction, 
without  any  essential  change,  through  the  deistical  period  and  up 
to  the  time  of  the  first  French  revolution.  Here  then  we  may  dis- 
miss  the  first  phase  of  the  systematic  destruction  of  the  old  social 
m  ;  and.  having  established  the  starting-point  of  the  great  rev- 
olutionary movement,  we  can  proceed  all  the  more  rapidly  and 
clearly  to  estimate  the  intellectual  influence  of  the  Protestant  period. 
int.-iifc mi inBu.  Besides  the  political  action  proper  to  Protestantism, 
-  it  served  as  the  organ  of  the  universal  spirit  of  eman- 
cipation, by  preparing  for  the  dissolution,  intellectual 
and  social,  that  the  old  Bystem  must  undergo.  Though  not  answer- 
able for  the  critical  doctrine,  properly  bo  called,  it  Laid  the  main 
foundations  of  it  ;  and  thus  the  Protestant  concussion  formed  an 
intermediate  situation,  which,  however  transient,  could  not  have 
been  dispensed  with.  We  may  consider  the  whole  critical  doctrine 
as  reducible  to  the  absolute  dogma  of  individual  free  inquiry;  for 
this  is  certainly  its  universal  principle.    We  have  already  reviewed, 

in  the  first  chapter  of  this  hook,  the  operation,  individual,  social, 
and  national,  of  this  principle  :  ami  there  can  be  no  dispute  about 
the  fitness  of  Protestantism  to  lay  the  foundations  of  the  revo- 
lutionary philosophy,  by  proclaiming  the  rigid,  of  every  individual 
to  free  inquiry  on  all  Bubjects  whatever,  notwithstanding  the  illogical 
restrictions  for  ever  attempted  by  itself;  re.-trictions  which  were, 
of  course,  successively  rejected  by  various  sects,  and  which,  by  their 
very  inconsistency,  facilitated  the  universal  admission  of  the  general 
principle.  It  was  in  this  way  that  Protestantism  indirectly  influen- 
ced the  nations  that  had  not  expressly  adopted  it,  but  could  not  but 
suppose  themselves  as  wrell  qualified  as  others  for  religious  eman- 
cipation ;  the  greatest  philosophical  results  of  which  were,  in  fact, 
specially  reserved  for  them,  as  we  shall  presently  see.  Now,  the 
universal  inoculation  with  the  critical  spirit  certainly  could  not 
operate  in  a  more  unmistakable  manner;  for,  after  having  audacious- 
ly discussed  the  most  respected  opinions  and  the  most  sacred  powers, 
human  reason  was  not  likely  to  recoil  before  any  social  maxim  or 
institution,  when  the  process  of  analysis  should  be  directed  that 
way.  Thus,  the  first  step  was  by  far  the  most  important  of  all  that 
relate  to  the  formation  of  the  revolutionary  doctrine. 

The  principle  of  free  inquiry  was  at  first  a  simple  consequence 
of  the  social  changes  which  had  been  preparing  during  the  two 
preceding  centuries.     It  was  purely  negative  in  its  character,  being 
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nothing  more  than  a  sanction  of  the  state  of  no-government  which 
intervened  between  the  decay  of  the  old  discipline  and  the  forma- 
tion of  new  spiritual  ties.  It  wras  simply  an  abstract  declaration 
of  a  general  fact  ;  and  its  existence  would  otherwise  have  been  in- 
comprehensible. There  could  never  be  any  hinderance  to  any  one 
exercising  the  right,  but  the  restraint  of  former  convictions  ;  and 
the  general  proclamation  of  the  will  to  use  the  right  merely  testified 
to  the  decay  of  the  restraining  convictions.  The  long  discussions 
of  the  fourteenth  century  about  the  European  power  of  the  popes, 
and  that  of  the  following  century  about  the  independence  of  the 
national  Churches,  had  occasioned  a  large  spontaneous  exercise  of 
the  right  of  free  inquiry,  long  before  that  right  was  set  up  in  dog- 
matic form  ;  and  the  Lutheran  proclamation  of  the  dogma  was  a 
mere  extension  to  the  Christian  public  of  a  privilege  which  had  been 
abundantly  used  by  kings  and  scholars.  Thus,  the  spirit  of  discus- 
sion which  is  inherent  in  all  monotheism,  and  especially  in  Catholi- 
cism, had  anticipated,  throughout  Europe,  the  direct  appeal  of  Prot- 
estantism. Indeed,  the  Lutheran  revolution  produced  no  innova- 
tion, in  regard  to  discipline,  ecclesiastical  orders,  or  dogma,  that 
had  not  been  perseveringly  proposed  long  before  :  so  that  the  suc- 
cess of  Luther,  after  the  failure  of  various  premature  reformers, 
was  mainly  clue  to  the  ripeness  of  the  time:  a  confirmation  of  which 
is  found  in  the  rapid  and  easy  propagation  of  the  decisive  explosion. 
The  spirit  of  personal  emancipation  was  animated  by  the  subjection 
of  the  spiritual  to  the  temporal  power,  which  had  now  taken  place 
for  some  time;  the  late  rightful  guides  of  opinion  and  belief  were 
subordinated  to  incompetent  temporal  authorities  ;  and  when  the 
ancient  intellectual  prerogatives  of  Catholicism  had  passed  into  the 
hands  of  kings,  they  could  not  be  regarded  with  the  ancient  venera- 
tion, but  must  soon  yield  to  that  passion  for  spiritual  freedom  to 
which  the  kings  had  no  objection  as  long  as  it  did  not  interfere  with 
material  order.  And  thus  was  Protestantism,  with  its  dogma  of 
free  inquiry,  a  mere  sanction  of  the  pre-existing  state  to  which  all 
Christian  nations  had  been  tending  for  two  centuries.  Comparing 
it  with  the  corresponding  social  state,  wc  shall  see  it  to  be  the  ne- 
cessary corrective  of  the  temporal  dictatorship,  in  which,  as  we 
have  seen,  the  theological  and  military  system  had  merged.  "With- 
out it  the  temporal  power  would  have  degenerated  into  a  dark  des- 
potism, extinguishing  all  intellectual  and  social  vigor  under  the 
tyranny  of  an  absolute  authority  which  could  naturally  conceive  of 
no  other  method  of  mental  discipline  than  forcible  repression.  How- 
ever great  the  dangers  of  abuse  of  the  revolutionary  doctrine,  we 
can  easily  understand  the  invincible  attachment  of  the  European 
peoples  to  it,  when,  amidst  the  consolidation  of  aristocratic  or  regal 
absolutism,  it  became  the  organ  of  social  progression.  And,  neg- 
ative as  was  its  essential  character,  it  was  the  fitting  and  necessary 
preparation  for  the  establishment  of  new  social  elements,  from  its 
encouragement  of  the  spirit  of  individuality,  and  the  consequent 
development  which  it  caused  of  personal  energy,  whether  industrial, 
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aesthetic,  or  scientific.  The  two  great  anomalies,  —  the  temporal 
dictatorship  and  the  revolutionary  doctrine,  —  must  be  regarded  as 
inseparable,  mutually  antagonistic,  equally  iHv<'>>ary  for  the  pres- 
ervation of  society,  and  together  constituting  the  final  phase  of  the 
general  movement  of  social  decomposition.  The  one,  by  its  blind 
reverence  for  the  past,  was  for  ever  restraining  the  innovations  of 
the  other;  while  the  absolute  character  of  negation,  on  which  the 
critical  doctrine  prided  itself,  gave  it  its  counteracting  energy;  and 
thus  they  had  in  oommou  the  absolute  tendencies  which  belong  alike 
jo  the  theological  and  metaphysical  philosophies.  Tims  it  is  that 
by  an  increasing  restrictioo  of  political  action  modern  governments 
have  more  ami  more  abandoned  the  direction  of  the  social  move- 
ment, ami  have  contented  themselves  with  the  care  of  material  or- 
der, which  it  became  increasingly  difficult  to  reconcile  with  the  con- 
tinuous development  of  mental  and  moral  anarchy.  In  sanctioning 
such  a  political  situation,  the  revolutionary  doctrine  has  erred  only 
in  Betting  up  as  a  normal  and  permanent  state  of  things  an  ex- 
ceptional and  transient  phase,  to  which  its  dogmas  were  perfectly 

suitable. 

Meantime  we   must   m>l    fail    to  observe   t lie  effect  of 
the  movements  in  countries  which  were  not  Protestant. 
The  critical  action  showed  itself  where  the  temporal 
dictatorship  was  not  Legally  established,  by  Catholicism  solemnly 
invoking  the  principle  of  the  right  of  private  judgment  in  favor  of 
it-  own  faith,  which  was  violently  oppressed  wherever  Protestantism 
prevailed.    Special  heresies  also  arose  within  the  body  of  the  Cath- 
olic clergy.     France  was  the  main  support  of  the  Catholic  system 
in  the  seventeenth  century;  jei  it  was  in  France  that  .Jansenism 
arose, — a  heresy  almost  as  injurious  to  tin;  old  spiritual 
constitution  as  Lutheranism  itself.    This  kind  of  French 
Protestantism,  ardently  embraced  by  a  powerful  and  respected  por- 
tion of  the  clergy,  and  placed  under  the  active  protection  of  judici- 
ary corporations,  would  certainly  have   been   erected  into  a  real 
national   religion,    if    the   approaching    pise   of    the   pure    negative 
philosophy  had  not  carried    the  Leading  minds  of  the  nation   far  be- 
yond it.     As  it  was,  Jansenism  Bhowed  its  anti-catholic  tendencies 
by  its  antipathy  to  the  Jesuits,  whose  power  it  ultimately  overthrew; 
while  its  reception  by  great  philosophers  and  eminent  poets,  who 
could  not  possibly  be  suspected  of  voluntary  revolutionary  tenden- 
cies, shows  how  congenial  it  was  to  the  intelligence  of  the  period. 
I  must  give  a  passing  notice  to  another  heresy,  —  that  of  Quietism, 
—  which,  though  much  less  important  than  Jansenism, 
is  an  equally  decisive  proof  of  the  dissenting  tendencies 
introduced  by  the  use  of  the  right  of  free  inquiry.    The  philosophical 
character  of  Quietism  seems  to  me  remarkable  as  offering  a  first 
solemn  and  simple  protest  of  our  moral  constitution  against  theolo- 
gical doctrine  in  general.     It  is  only  in  virtue  of  such  protest  that 
the  heresy  ever  had  any  consistency,  or  now  has  any  among  some 
natures  whose  mental  development  has  not  kept  pace  with  the  moral. 


MORAL  INFLUENCE  OF  PROTESTANTISM.  bÔ3 

All  moral  discipline  founded  on  a  theological  philosophy  appeals, 
perseveringly  and  exorbitantly,  to  the  spirit  of  selfishness,  —  not 
the  less  for  its  relating  to  imaginary  interests,  which  must  so  engross 
the  solicitude  of  the  believer  as  to  make  every  other  kind  of  con- 
sideration very  secondary.  This  religious  supremacy  of  the  care 
for  personal  salvation  is  necessary  to  the  social  efficacy  of  theolo- 
gical morality,  which  would  otherwise  issue  in  a  mere  sanction  of 
apathy.  It  accords  with  the  infantine  age  of  humanity,  which  sup- 
poses the  theological  philosophy  to  be  in  the  ascendant  ;  and  it 
manifests  to  all  eyes  one  of  the  radical  vices  of  that  philosophy, 
which  thus  tends  to  starve  out  the  noblest  part  of  our  moral  organ- 
ism, and  that  which  by  its  small  natural  energy  requires  precisely 
the  most  systematic  culture,  by  the  encouragement  of  the  disinter- 
ested and  benevolent  affections.  In  this  view,  Quietism  is  an  in- 
voluntary exposure  of  the  imperfection  of  theological  doctrines,  and 
an  appeal  against  it  to  the  finest  affections  of  human  nature  ;  and 
it  would  have  been  a  movement  of  high  importance,  if  such  a  protest 
had  not  been  premature,  and  framed  by  the  heart  more  than  the 
mind  of  the  beloved  and  immortal  Fénélon,  who  was  the  organ  of 
the  heresy.  The  issue  of  the  controversy  involves  the  death-sen- 
tence of  the  theological  philosophy.  Fénélon  was  compelled  to  ad- 
mit that  he  had  unintentionally  attacked  one  of  the  main  conditions 
of  existence  of  the  religious  system  ;  and  any  system  must  be  in  a 
state  of  irrevocable  decay  that  could  be  so  misapprehended  by  its 
purest  and  most  eminent  champions. 

The  moral  characteristics  and  prerogatives  of  the 
critical  doctrine  in  their  provisional  state  remain  to  be  of  prot< «tant- 
noticed.  Catholicism  had  spontaneously  abdicated  its  18m' 
direction  of  social  morals,  virtually,  though  not  avowedly.  With- 
out admitting  that  it  had  changed  its  moral  doctrine,  it  controlled 
only  the  weak,  on  whom  it  imposed  passive  obedience,  while  it  ex- 
tolled the  absolute  rights  of  rulers,  being  silent  about  their  duties, 
even  when  it  did  not  husband  their  vices  in  the  interest  of  the 
priesthood  ;  and  its  subserviency,  attending  upon  power  of  every 
kind,  descended  lower  and  lower  among  social  ranks,  spreading  ils 
corruption  successively  among  all,  till  it  at  length  affected  even 
domestic  morality.  The  critical  doctrine,  insisting  upon  the  rights 
of  those  to  whom  Catholicism  preached  only  duties,  naturally  in- 
herited the  moral  prerogatives  that  Catholicism  had  abdicated,  and 
all  its  principles  wrought  to  the  same  end.  The  dogma  of  liberty 
of  conscience  revived  the  great  moral  obligation,  dropped  by  Cathol- 
icism, of  using  only  spiritual  instruments  in  the  consolidation  of 
opinions.  The  dogma  of  the  sovereignty  of  the  people  declared  the 
paramount  importance  of  the  general  interest,  too  much  sacrificed 
by  the  existing  Catholic  doctrine  to  the  ascendency  of  the  great. 
The  dogma  of  equality  roused  the  universal  dignity  of  human  na- 
ture, ignored  by  the  spirit  of  caste,  which  had  outlived  its  destina- 
tion  and  escaped  from  moral  control.  And,  finally,  the  douma  of 
national  independence  was  the  only  security,  after  the   rupture  ot 
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Catholic  association,  for  the  existence  of  small  states,  and  the  sole 
restriction  on  the  tendency  to  material  incorporation.  The  hostile 
character  of  the  critical  doctrine  prevented  its  fulfilling  its  great 
moral  office  with  regularity  and  in  perfection;  but  it  keptalive  and 
in  rigor  for  three  centuries  a  genuine  sense  of  the  moral  conditions 
of  humanity.  It  was  Bubjecl  to  insurrectionary  tendencies,  because 
the  temporal  dictatorship  confided  in  a  system  of  organized  material 
force;  but  the  insurrectionary  tendency  was  necessary  to  avoid  the 
moral  abasement  and  political  degradation  to  which  modern  society 
was  exposed,  while  awaiting  the  reorganization  which  must  at 
length  put  an  end  to  the  deplorable  antagonism. 

If  it  were  compatible  with  my  object,  it  would  be  interesting  to 
show  how  the  vi.-ws  here  gives  of  the  decline  of  Catholicism  arc 
confirmed  by  the  heresies  of  modern  times.  These  heresies  are  the 
Bame,  under  other  forms,  that  arose  in  the  early  days  of  Chris- 
tianity :  and  hmier  the  retrograde  school  would  lain  derive  hope-  of 
the  renovation  of  the  system:  but  the  fact  that  the  same  here* 
which  were  extinguished  by  the  rising  Catholic  power  have  been 
successful  in  modern  times  proves  thai  they  were  once  opposed  to 
the  corresponding  social  state,  ami  that  they  have  recently  been  in 
accordance  with  it.  At  all  time-,  ami  in  all  places,  the  heretical 
spirit  is  inherent  in  the  vague  ami  arbitrary  character  of  the  theo- 
logical philosophy:  and  it  is  restrained  or  stimulated,  it  fails  or 
succeeds,  according  t.»  th.-  social  exigencies  of  the  time.  The  re- 
production  of  certain  heresies  tells  nothing;  but  their  success  indi- 
cates a  final  change  in  the  conditions  of  the  Bystem  from  which  they 
arise. 

It  is  impossible  to  enter  here  upon  any  detailed  ac-   , 
count  of  the  Protectant  Beets,  each  of  which  entertained 
pity  lor  its  predecessor  ami  horror  of  its  successor,  as  the  decompo- 
sition of  the  theological  system  went  on.     1  can  only  point  ont  the 
historical   principle    by  which   they  may  he   understood  and  tested, 
and  distinguish  the  three  successive  Btages  of  decay  of  the  old  sys- 
tem, as  regards  its  discipline,  its  hierarchy,  and  its  dogma;  lor,  if 
each  Protestant  change  affected  all  the  three,  it  must  have  affected 
one  conspicuously,  to  be   distinguishable   from  foregoing  efforts. 
The  three  phases  maybe  indicated  by  the  names  of  their  respective 
organs,  Luther,  Calvin,  ami  Socinus,  who  lived  near  together  as  to 
their  years,  but  at  considerable  intervals  as  to  their  social  influence. 
The  dogmatic  innovations  of  Lutheranism  were  trifling  ; 
and  it  respected  the  clerical  system,  except  by  sanc- 
tioning the  political  subserviency  which  was  only  implicit  among 
Catholic  peoples  ;  but  it  overthrew  the  ecclesiastical  discipline,  in 
order  to  adapt  it  the  better  to  the  servile  transformation.     This 
first  disorganization,  which  little  affected  the  Catholic  system,  was 
really  the  only  form  in  which  Protestantism  has  ever  been  able  to» 
adapt  itself  to  be  a  state  religion — at  least  among   great   inde- 
pendent nations.     To  this  first  demolition,  Calvinism 
added  that  of  the  hierarchy  which  sustained  the  social 
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unity  of  Catholicism,  while  introducing  only  secondary  modifications 
into  the  dogma,  though  more  extensive  than  those  of  Lutheranism. 
This  second  phase,  with  its  characteristics  of  mere  opposition,  with- 
out any  formative  power  or  organic  durability,  seems  to  me  to  con- 
stitute the  true  normal  situation  of  Protestantism  ;  for  the  critical 
spirit  discloses  itself  in  antipathy  to  the  inert  regularity  of  official 
Lutheranism.  Then  the  third  action,  that  of  the  anti- 
Trinitarian  or  Socinian  outbreak,  added  to  the  rest  of 
the  destruction  that  of  the  chief  articles  of  faith  which  distinguished 
Catholicism  from  every  other  form  of  monotheism  :  and  arising  in 
Italy,  under  the  very  eyes  of  the  papacy,  it  showed  the  tendency  of 
the  Catholic  mind  to  urge  the  theological  dissolution  beyond  what 
\ad  hitherto  been  attempted  by  Protestant  reformers.  This  was 
necessarily  the  movement  which  doomed  Catholicism  beyond  recall  ; 
but,  for  the  same  reasons,  it  maSe  Protestantism  too  like  mere 
modern  deism  to  let  this  phase  stand  as  the  representative  of  the 
transition,  of  which  Presbyterianism  remains,  in  an  historical  sense, 
the  special  organ.  After  this,  there  remains  really  nothing  to  dis- 
tinguish among  the  multiplicity  of  sects,  in  regard  to  social  prog 
ress,  except  the  general  testimony  borne  by  the  Qua- 
kers against  the  military  spirit  of  the  old  régime,  when 
the  destruction  of  the  spiritual  system  by  the  three  instrumentalities 
just  noticed,  led  to  a  similar  action  upon  the  temporal  system.  We 
have  seen  that  the  spirit  of  Protestantism  is  generally  averse  to  any 
military  system,  countenancing  war  only  for  the  benefit  of  its  own 
principles  :  but  there  is  no  doubt  that  the  Celebrated  sect  of  the 
Friends,  with  all  its  absurdities,  and  even  its  quackeries,  served  as 
a  special  organ  for  that  particular  manifestation,  which  places  it 
above  all  other  Protestant  sects  for  the  more  complete  spread  of 
the  great  revolutionary  movement. 

Lest  mv  readers  should  take,  or  should  suppose  that  _  v .  . 

_      .  V  .  '  ri  Polmr.-il  révolu 

1  give,  too  systematic  a  view  of  the  process  of  decompo-  taons  of  Protest» 
sition,  I  must  remind  them  that  the  only  way  in  which 
Protestantism  can  be  viewed  as  operating  systematically  is  that  it 
caused  the  decay  to  go  on  under  the  direction  of  reforming  doc- 
trines, instead  of  by  mere  conflict  of  the  old  political  elements. 
The  formation  of  the  negative  philosophy  into  a  system  could  take- 
place,  as  far  as  it  was  possible  at  all,  only  under  the  deistical 
phase,  whose  chief  office  it  was,  as  we  shall  see,  to  effect  this.  The 
mental  operations  of  Protestantism  were  in  fact  the  results  and  not 
the  causes  of  the  revolutions  with  which  we  historically  connect 
them  ;  and  no  political  explosions,  whatever  their  force  and  their 
interest  on  other  grounds,  could  establish  the  tendency  of  modern 
eocieties  to  complete  renovation  till  they  had  been  preceded  by  a 
thorough  and  systematic  critical  preparation,  which  could  not  happen 
except  under  the  following  phase.  For  this  reason,  I  can  only  barely 
indicate  the  purely  Protestant  revolutions  which,  apart  from  their 
local  and  temporary  importance,  could  be  nothing  more  than  a  more 
introduction  to  the  great  final  change  destined  to  open  an  issue  for 
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the  genera]  movement  of  the  human  race.  The  first  of 
these  revolutions  was  that  by  which  Holland  threw  off 
the  Spanish  yoke:  and  it  will  be  ever  memorable  as  a  lofty  mani- 
festation of  the  energy  proper  to  the  critical  doctrine,  thus  direct- 
ing the  fortunate  insurrection  of  a  small  nation  against  the  most 
powerful  monarchy  in  Europe.     The  dogma  specially  illustrated  in 

1'iis  case  was  that  of  the  Sovereignty  of  the  people,  and  also  that  of 

n  itional  independence, — the  chief  need  being  to  break  an  external 
bond  which  had  become  intolerably  oppressive.     A  more  general 

character,  more  complete  and  decisive,  more  marked  in  its  direction 
toward  the  social  regeneration  of  the  race,  was  the  great,  unsuccess- 
ful English  revolution  : — not  the  little  aristocratic  and 
Anglican  revolution  of  1688,  which  could  meet  only  a 
local  want;  hut  the  democratic  and  Presbyterian  revolution,  super- 
intended by  the  lofty  genius  of  fche  most  advanced  statesman  that 
Protestantism  has  t<>  boast  of.  It  was  the  dogma  of  equality  which 
was  mainly  elaborated  under  that  conflict.  Historically  the  revo- 
lution consisted  in  the  generous  hut  premature  effort  for  the  political 
degradation  of  the  English  aristocracy, — the  chief  temporal  element 

of  tin4  ancien!  nationality:  ami  the  fall  of  royalty,  under  the  Protec- 
torate of  Cromwell,  was  only  a  secondary  incident  in  comparison 

with  the  bold  Suppression  of  tin'  House  of  Lords.  The  social  revo- 
lution failed  politically,  lor  want  of  «lue  mental  preparation;  hut  it 
was  the  chief  in  the  whole  Beries  of  symptoms  which  were  the  known 

precursors  of  the  greal  decisive  European  revolution  remaining  to 
be  examined  hereafter.  Tim  American  revolution  was 
as  purely  Protestanl  as  the  others,  and  ought  to  be 

class»-. 1  with  them,  though  its  date  causes  it  to  he  erroneously 
referred  to  a  more  advanced  Btage  of  the  general  movement.  It 
did  not  volve  any  new  portion  of  tin;  critical  doctrine;  and  it  wa 
simply  an  extension  of  the  other  two  Protestant  revolutions,  but 
with  a  prosperous  development  of  political  consequences  through  a 
combination  of  favorable  conditions.  In  its  origin,  it  was  a  repro- 
duction of  the  Dutch  revolutions,  and  in  its  final  expansion,  it 
carried  out  the  English,  which  it  realizes  as  far  as  Protestantism 
will  allow.  There  is  nothing  to  be  said  for  its  success,  as  a  decisive 
social  enterprise  :  for  it  has  developed  to  excess  the  inconveniences 
of  the  critical  doctrine;  it  sanctions  more  emphatically  than  any 
other  society  the  political  supremacy  of  metaphysicians  and  legists, 
among;  a  people  who  pay,  through  their  innumerable  unconnected 
modes  of  worship,  without  any  real  social  purpose,  a  tribute  more 
costly  by  far  than  the  treasury  of  any  existing  Catholic  clergy. 
Thus  this  universal  colony,  notwithstanding  the  eminent  temporal 
advantages  of  its  present  position,  must  be  regarded  as,  in  fact,  in 
all  important  respects,  more  remote  from  a  true  social  reorganiza- 
tion than  the  nations  from  whom  it  is  derived,  and  to  whom  it  will 
owe,  in  course  of  time,  its  final  regeneration.  The  philosophical 
induction  into  that  ulterior  state  is  not  to  be  looked  for  in  Amer- 
ica,— whatever  may  be  the  existing  illusions  about  the  political 
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superiority  of  a  society  in  which  the  elements  of  modern  civilization 
are,  with  the  exception  of  industrial  activity,  most  imperfectly 
developed. 

This  sketch  of  the  revolutionary  doctrine  and  its  ac- 
tion would  not  be  complete  without  some  notice  of  its 
attendant  errors.  Omitting  all  merely  local  and  exceptional  abuses, 
I  will  briefly  refer  to  a  few  evils  which  may  be  called  natural  to  the 
doctrine.  Of  these  errors  the  oldest,  the  most  general,  and  the 
most  mischievous,  is  the  prejudice  which  condemns  in  the  absolute 
spirit  of  the  metaphysical  philosophy,  the  political  existence  of  any 
spiritual  power,  distinct  from  the  temporal,  and  inde-  suhjeCtion  of 
pendent  of  it.  Inevitable  and  indispensable  as  was  the  spiritual  power. 
temporal  dictatorship  which  followed  upon  the  Catholic  period,  it 
could  not  destroy  the  value  of  the  principle  of  the  separation  of  the 
two  powers,  the  theory  of  which  is  the  most  valuable  legacy  left  us 
by  Catholicism,  and  the  only  one  on  which,  when  united  with  a  true 
positive  doctrine,  the  reorganization  of  society  can  proceed.  As 
the  reorganization  must  begin,  as  did  the  decline,  with  the  spiritual 
order  of  power,  this  absolute  spirit,  which  aims  at  establishing  eter- 
nal principles  from  transient  facts,  is  a  serious  misfortune  ;  and  the 
more  so,  of  course,  from  its  universality  during  the  last  three  cen- 
turies. From  the  beginning  of  the  sixteenth  century,  the  revo- 
lutionary spirit  has  assumed  this  form  in  its  operation  upon  all 
classes  of  society.  Protestantism  took  advantage  of  the  prejudice, 
though  it  did  not  originate  it  ;  and  the  greater  part  of  the  Catholic 
clergy  have  undergone  their  political  degradation  with  a  growing 
submission,  which  has  effaced  the  very  memory  of  their  ancient 
independence.  Thus  has  the  main  principle  of  modern  civilization, 
— that  of  the  separation  of  the  two  powers, — been  lost  sight  of 
throughout  Europe  ;  and  the  only  appearance  of  a  rational  appre- 
ciation of  it  is  found  among  the  Italian  clergy,  where  it  is  of  no  so- 
cial value,  because  of  the  partiality  and  self-interest  naturally  attrib- 
uted to  those  who  hold  it.  No  adverse  influences  can  however 
prevent  the  ultimate  recognition  of  a  principle  so  accordant  with 
the  condition  and  needs  of  modern  society.  It  will  assume  its  full 
force  when  the  positive  philosophy  opens  the  way  to  social  re-organ- 
ization. We  may  attribute  to  the  prevalence  of  this  great  error 
lie  irrational  disdain  of  the  Middle  Ages  entertained  in  our  time, 
even  by  Catholics  who  do  not  appreciate  the  theory  of  Catholicism; 
and  also  the  blind  admiration  for  the  polytheistic  system  of  anti- 
quity, which  prevailed  so  deplorably  during  the  revolutionary  period, 
though  Catholicism  had  before  rightly  assigned  an  inferior  position 
to  the  civilization  of  that  regime  :  and  again,  to  this  error  is  owing 
the  exclusive  predilection  of  Protestantism  for  the  primitive  church, 
and  its  yet  more  injurious  enthusiasm  for  the  Hebrew  theocracy. 
The  great  conception  of  soeial  progress  has  thus  been  overlaid,  and 
well-nigh  lost  ;  saved  only,  as  we  shall  presently  see,  by  that  growth 
of  new  social  elements  which  has  proceeded  amidst  all  the  disturb- 
ances of  the  critical  period. 
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Another  consequence  of  the  error  has  been  that  all  ambition,  po- 
litical and  philosophical,  has  tended  toward  the  absolute  concen- 
tration of  the  two  kinds  of  power.  Kings  dreamed  of  the  Moham- 
medan type  as  the  ideal  of  modern  monarchy  :  priests,  and  especially 
the  Protestant  clergy,  dreamed  inversely  of  a  kind  of  restoration  of 
the  Jewish  or  Egyptian  theocracy;  and  philosophers  renewed,  under 
a  different  form,  aie  primitive  Greek  dream  of  that  metaphysical 
theocracy  which  they  called  the  reign  of  Mind.  The  Last  is  now  the 
most  dangerous  of  these  dreams,  because  it  Beduces  the  greatest 
number  of  active  minds.  Among  the  thinkers  of  the  progressive 
school  who  have  devoted  themselves  to  Bocial  speculation,  within 
three  centuries,  Leibnitz  Beema  to  me  to  be  the  only  one  who  lias 
entirely  escaped   the  delusion.      Descartes  would  doubtless  have 

done  SO,  if  il  bad  lain  in   his  way  to  Mate  his  deliberate  view  of  the 

Bubject,  as  Aristotle  alone  did  in  ancient  times:  but  Bacon  certain- 
ly participated  in  this  illusion  of  philosophic  pride.  We  shall  here- 
after consider  the  Berious  consequences  of  this  view:  and  this  brief 
lattice  of  it  is  merely  historical. 

Finally,  this  capital  error  keeps  up  a  habit  of  social  disturbance 

by  Leading  men  to  Beek  the  satisfaction  of  social  needs  in  change  of 
legal  institutions;  whereas,  in  general,  the  thing  wanted  is  a  pre- 
paratory reformation  of  principles  and  manners.     The  temporal 

dictatorship,  whether  monarchical  or  aristocratic,  was  little  aware 
of  its  own  responsibility  when  it  made  political  questions  of  all  that 
had  hitherto  been  moral.  It  matters  little  that  such  avidity  for 
power  brought  on  its  own  punishment:  but  the  results  to  society 
have  been  most  disastrous,  as  we  see  in  a  long  series  of  disorders 
and  disappointments,  and  in  the  mischievous  operations  of  quacks 
and  fanatics  who  .-ce.  or  pretend  to  see,  the  BOlution  of  all  social 
difficulties  in  barren  political  revolutions:  and,  during  the  quietest 
times,  in  that  narrow  view  which  embraces  only  the  immediate 
redress  of  social  wants,  when  moral  means,  extensive  and  long-pre- 
pared, are  the  true  remedy.  All  political  parties  agree  in  proscri- 
bing lofty  and  comprehensive  speculation,  because  all  are  alike 
involved  in  the  error  which  causes  the  low  and  material  viewr  :  and 
it  is  only  under  the  positive  philosophy  that  the  true  solution  can 
be  found. 

As  for  the  moral  evils  engendered  by  the  Protestant 
una"-  ProSs  introduction  of  the  critical  doctrine, — we  need  not  dwell 
long  on  them,  serious,  as  they  are  ;  for  they  are  too 
evident  to  require  explanation.  Considering  that  every  mind  was 
confided  to  its  own  decision  on  subjects  the  most  important,  and 
about  which  it  must  be  least  disinterested,  the  wonder  is  that  the 
moral  dissolution  has  not  been  complete.  That  it  has  not  been  so, 
— that  morality  has  remained  stable  in  the  most  evident  cases, — is 
owing  first  to  the  spontaneous  rectitude  of  human  nature,  which  it 
is  impossible  altogether  to  corrupt;  and  next  to  the  power  of  mod- 
ern habits  of  steady  toil,  which  divert  the  nations  of  our  day  from 
the  social  extravagances  into  which,  in  their  position,  the  idle  pop- 
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illations  of  Rome  and  Greece  would  certainly  have  fallen.    Protes- 
tantism must  be  charged  with  having  seriously  impaired  the  funda- 
mental principles  of  morality,  both  domestic  and  social,  which 
Catholicism  had  established,  under  precepts  and  prohibitions  which 
will  be  sanctioned,  in  their  spirit,  more  and  more  emphatically  as 
the  positive  philosophy  prevails.     It  was  a  sound  observation  of 
Hume's,  that  the  Lutheran  revolution  was  aided  by  the  passions  of 
ecclesiastics  who  desired  a  release  from  celibacy,  and  the  rapacity 
of  nobles  who  coveted  the  territorial  possessions  of  the  clergy  ;  and 
it  was  a  necessary  consequence  of  the  lowered  position  of  the  moral 
authority,  that  it  lost  the  power,  and  even  the  will,  to  sustain  the 
inviolability  of  the  most  elementary  rules  of  morality  against  the 
attacks  of  the  critical  spirit.     I  need  point  out  only  the  permission 
of  divorce,  the  relaxation  of  rules  about  the  marriage  of  relations  ; 
and,  as  a  decisive  instance,  the  disgraceful  dogmatic  consultation 
by  which  the  chiefs  of  Protestantism,  with  Luther  at  their  head, 
solemnly  authorized  bigamy  in  the  case  of  a  German  prince  ;  and 
again,  the  accommodating  temper  of  the  founders  of  the  English 
Church  toward  the  shocking  weaknesses  of  their  strange  national 
pope.     Catholicism  was  never  thus  openly  degraded  ;  but  its  grow- 
ing weakness  produced  nearly  equivalent  effects.     It  was  unable 
to  repress  the  license  of  the  time,  in  public  speech  and  private  act  ; 
and  it  so  far  supported  moral  excess  that  it  roused  a  spirit  of  re- 
bellion against  its  own  authority  by  its  repression  of  mental  devel- 
opment.    Thus  the  various  religious  doctrines  showed  themselves 
inadequate  to  the  moral  guidance  of  mankind  ;  either  by  using  their 
intellectual  liberty  to  impair  the  principles  of  morals,  or  by  proving 
their  impotence  to  keep  moral  order  ;  or,  by  discrediting  invariable 
laws  by  obstinately  connecting  them  with  articles  of  belief  which 
human  reason  could  never  again  receive.     We  shall  perceive  more 
and  more  as  we  proceed  that  morality,  so  far  from  having  any 
occasion  to  dread  philosophical  analysis,  can  find  a  solid  intellectual 
foundation  only  outside  of  all  theology  whatever  ;  resting  on  a  ration- 
al appreciation  of  human  dispositions,  actions,  and  habits,  accord- 
ing to  their  total  results,  public  and  private.     It  was  necessary  to 
say  thus  much,  to  mark  the  period  at  which  religious  faith  began 
to  lose  its  power  of  moral  guidance,  and  to  show  its  tendency,  so 
striking  for  three  centuries  past,  to  promote  hatred  and  disturbance 
rather  than  order  and  charity.     We  see,  now,  that  the  degeneracy 
dates  from  the  political  degradation  of  the  spiritual  power,  the 
dignity  and  purity  of  the  moral  laws  being  deeply  impaired  by  their 
being  subjected  to  the  ascendency  of  the  passions  which  they  were 
intended  to  rule. 

We  have  now  observed  the  advent  of  the  negative 
philosophy,  and  of  the  corresponding  social  crisis.  The  veiopmentofthe 
last  phase  remains  to  be  reviewed, — that  which  presents  cnUcnl  d(,,trme- 
the  revolutionary  doctrine  in  its  full  development.  This  phase, 
however,  is  little  more  than  a  protraction  of  the  last,  and  we  shall 
have  a  sufficient  view,  generally  speaking,  of  the  historical  course 
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of  the  revolutionary  philosophy,  if  we  merely  attach  deistical  con- 
Bequoncea  to  Protestant  principles.  Our  attention  must  henceforth 
be  concentrated  on  the  spiritual  disorganization,  till  we  have  to 
QOtice  the  great  final  explosion  of  the  temporal  power  in  connection 
with  the  reorganization  which  will  be  the  closing  topic  of  this 
Work. 

We  give  too  much  credit  to  human  intelligence  if  we  suppose 
thai  it  could  have  dispensed  with  this  final  elaboration  of  the  criti- 
cal doctrine,  OD  the  ground  that  its  great  principles  having  been 
furnished  by  Protestantism,  the  consequences  of  those  principles 
might  be  left  to  develop  themselves  without  assistance  from  any 
systematic  formation  of  negative  doctrine.  In  the  first  place,  human 
emancipation  musl  thus  have  been  seriously  retarded,  as  we  shall 
admit  if  we  consider  how  resigned  the  majority  of  men 

!  Mi  in  r.   ,        .        .      .  ,.,'         ./     , 

arc  to  a  state  ol  logical  inconsistency  like  that  sanc- 
tioned by  Protestantism, and  especially  when  the  under- 
standing is  still  subject  to  the  theological  system.  In  countries  where 
the  philosophical  movement  has  Dot  fully  penetrated  the  national 
mind,  as  England  and  the  United  States,  we  see  the  Socinians  and 
other  Bect8,  which  have  rejected  almost  all  the  essential  dogmas  of 
Christianity,  persisting  in  their  original  restriction  of  free  inquiry 
within  the  purely  biblical  circle,  and  fostering  a  thoroughly  the- 
ological  hatred  toward  all  who  have  pursued  their  spiritual  liberty 
beyond  that  boundary.  Moreover,  it  is  evident  that  the  ex- 
pansion of  the  revolutionary  doctrine  would  have  been  wholly  re- 
pressed  without  the  deistical  movement  which  characterized  the  last 
century;  for  Protestantism,  after  having  introduced  critical  prin- 
ciples, always  abandoned  them  when  they  could  be  dispensed  with, 
using  its  triumph  to  organize  a  retrograde  system  of  resistance.  It 
was  thus  with  Lutheranism,  which  was  as  hostile  to  mental  liberty 
as  Catholicism;  and  thus  it  was  with  every  form  of  Christianity, 
according  to  its  power,  till  the  triumph  of  the  Anglican  church  and 
the  expulsion  of  the  Calvinists  from  France,  gave  a  systematic 
character  to  Protestant  discouragement  of  progress.  Protestantism 
having  thus  seceded  from  the  progressive  movement,  which  it  had 
hitherto  represented,  it  became  necessary  that  new  and  more  con- 
sistent leaders  should  assume  the  conduct  of  the  march  ;  and  we 
find  in  this  case  the  usual  correspondence  between  great  social  ex- 
igencies and  their  uatural  means  of  satisfaction.  The  Protestant 
period  had  brought  the  ancient  social  system  to  such  a  state  of  de- 
cay that  it  could  not  guide,  but  only  impede  the  formation  of  modern 
society,  so  that  a  universal  and  decisive  revolution  was  seen  to  be 
impending,  by  such  thinkers  for  instance  as  Leibnitz.  On  the  other 
hand,  the  system  would  have  lasted  for  an  indefinite  time,  in  its 
state  of  decay,  and  without  fulfilling  its  professions,  in  virtue  of  its 
mere  inertia,  if  the  revolutionary  ferment,  which  we  shall  see  moie 
of  presently,  had  not  entered  in  to  direct  the  movement  of  decom- 
position toward  that  regeneration  which  is  its  necessary  issue.  The 
heretical  movement  which  I  before  notice^   aided  the  systematic 
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formation  of  the  negative  philosophy.     We  have  seen  how  ancient 
was   the  tendency  to  entire  emancipation  from  theology,  as  when, 
in  the  decline  of  polytheism,  there  were  Greek  schools  which  spec- 
ulatively transcended  the  limits  of  simple  monotheism.    At  that  time, 
when  the  very  conception  of  a  true  natural  philosophy  did  not  exist, 
such  an  effort  could  issue  in  nothing  but  a  kind  of  metaphysical 
pantheism,  in  which  nature  was  abstractly  deified  ;  but  there  was 
little  difference  in  fact  between  such  a  doctrine  and  that  which  has 
since  been  improperly  called  atheism  ;  and  it  resembled  it  particu- 
larly in  its  radical  opposition  to  all  religious  beliefs  susceptible  of 
real  organization, — which  is  the  point  that  concerns  us  here,  where 
our  business  is  with  negative  ideas.     This  anti-theological  disposi- 
tion was  overborne  during  the  long  continuance  of  Catholicism  ; 
but  it  never  disappeared  entirely,  and  we  see  its  traces  in  the  whole 
course  of  the  persecution  of  the  philosophy  of  Aristotle,  in  conse- 
quence of  its  sanction  of  the  tendency.     We  trace  it  again  in  the 
predilection  for  the  freest  thinkers  of  Greece,  who  indirectly  influ- 
enced many  speculative  men,  and  chiefly  among  the  high  Italian 
clergy,  who  were  then  the  most  thinking  portion  of  mankind.    With- 
out actively  interfering  in  the  destruction  of  the  Catholic  system,  the 
anti-theological  spirit  was  stimulated  and  expanded  by  it  :  and  in 
the  sixteenth  century,  while  leaving  Protestantism  to  its  work,  it 
profited  by  the  half-freedom  afforded  by  philosophical  discussion  to 
develop  its  own  intellectual  influence,  as  we  see  by  the  illustrious 
examples  of  Erasmus,  Cardan,  Ramus,  Montaigne,  and  others,  con- 
firmed by  the  artless  complaints  of  true  Protestants  of  the  spread 
of  an  anti-theological  spirit,  which  threatened  the  success  of  their 
nascent  reform  by  showing  forth  the  decrepitude  of  the  system  to 
which  it  related.     Religious  dissent  was  naturally  fa-    Thenegatwe 
vorable  to  the  tendency,  which  ceased  to  become  a  source  philosophy, 
of  mere  personal  satisfaction  to  leading  minds,  and  extended  to  the 
multitude,  to  whom  it  served  as  the  only  refuge  from  the  fury  and 
extravagance  of  the  various  theological  systems,  which  had  now  de- 
generated into  mere  principles  of  oppression  or  disturbance.     The 
negative  philosophy  was,  in  fact,  systeraized  about  the  middle  of 
the  seventeenth  century,  and  not  in  the  subsequent  century,  which 
was  occupied  by  its  universal  propagation.     Its  advent  was  power- 
fully aided  by  an  intellectual  movement,  which  is  perpetually  con- 
founded with  it,  but  which  is  far  nobler  in  nature  and  destination. 
The  positive  spirit  had  hitherto  been  concentrated  upon  obscure 
scientific  researches  ;  but,  from  the  sixteenth  century  onward,  and 
especially  during  the  first  half  of  the  seventeenth,  it  began  to  dis- 
close its  philosophical  character, — no  less  hostile  to  metaphysics  than 
to  theology,  but  obliged  to  ally  itself  with  the  one  to  exclude  the 
other.     Its  influence  arose  from  its  favoring  the  invasion  of  faith 
by  reason,  by  rejecting,  provisionally  at  least,  all  articles  of  belief 
that  were  not  demonstrated.     Bacon  and  Descartes  could  hardly 
have  entertained  any  anti-religious  design,  scarcely  reconcilable 
with  the  object  of  their  active  solicitude  ;  but  it  is  unquestionable 
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that  the  preparatory  state  of  full  intellectual  enfranchizement  which 
they  prescribed  to  human  reason  must  henceforth  load  the  best 
minds  to  entire  theological  emancipation  at  a  time  when  the  mental 
awakening  had  been  otherwise  in  this  respect  sufficiently  stimulated. 

The  result  was  the  more  certain  from  it<  being  unsuspected,  for  it 
was  the  consequence  of  a  simple  Logical  preparation,  the  abstract 
necessity  of  which  could  not  be  denied  by  any  sensible  man.  Such 
l--.  in  Fact,  the  irresistible  spiritual  ascendency  of  revolutions  which 

relate  purely  to  method,  the  dangers  of  which  can  not  commonly  be 

perceived  till  it  i-  ten  late  to  restrain  them.     While  the  best  minds 

were  thus  inevitably  influenced,  tic  multitude  were  troubled,  at  the 
moment  of  shaken  conviction,  by  the  rising  and  growing  conflict 
between  scientific  discovery  and  theological  views.  The  memorable 
persecution  of  Galileo  for  his  demonstration  of  the  earth's  motion 
must  have  made  moi  I  i  believers  than  all  Jesuit  intrigues  and 
preachings  could  retrieve  or  Bave, — to  say  nothing  of  the  exhibition 
thai  Catholicism  made  of  itself  as  hostile  to  tin?  purest  and  noblest 
aspirations  of  the  human  mind.  Many  other  cases,  less  conspicu- 
ous but  perfectly  analogous,  brought  out  this  antagonism  more  and 

more  toward  the  end  of  the  seventeenth  century.  In  both  its  as- 
pects this  influence,  acting  on  all  orders  of  minds,  wrought  against; 
the  beliefs  which  contended  for  the  moral  government  of  mankind, 
and  therefore  in  favor  of  a  final  emancipation  of  human  reason  from 
all  theology  whatever,— the  incompatibility  of  theology  with  the 
spread  of  genuine  knowledge  being  thereby  directly  revealed. 
The  ascendency  of  the  negative  philosophy  was  assisted  by  the 
od  and  the  bad  passions  of  men,  as  elicited  by  the  circumstances 
of  the  time.  The  spirit  of  religious  emancipation  is  closely  con- 
nected with  that  of  ïi-rr  individual  activity;  and  there  can  be  no 
loubt  that  the  struggle  against  the  retrograde  dictatorship  cf  the 
seventeenth  century  roused  all  the  generous  passions  in  favor  of  the 
critical  doctrine,  which,  in  its  systemized  condition,  was  the  only 
universal  organ  of  social  progress.  On  the  other  hand,  negative 
doctrine,  speculative  and  social,  is  congenial  with  the  worst  parts 
of  human  nature.  Vanity  is  pampered  by  the  sovereignty  given  to 
every  man  by  the  right  of  private  judgment.  The  term  freethinker 
has  been  sufficiently  abused  by  theological  hatred  ;  but  necessary  as 
the  title  was  to  express  resistance  to  intellectual  bondage,  it  indi- 
cates also  that  no  equivalent  is  provided  for  the  ancient  guidance. 
Ambition  accepts  with  eagerness  the  principle  of  the  sovereignty  of 
the  people,  which  opens  a  political  career  to  all  who  can  achieve  it. 
Pride  and  envy  are  gratified  by  the  proclamation  of  equality,  which 
may  be  either  a  generous  sentiment  of  universal  fraternity  or  a 
..atred  of  superiority,  according  to  the  natures  that  entertain  it.  In 
short,  the  mental  influences  which  conduced  to  the  formation  of  the 
negative  philosophy  were  strengthened  by  powerful  moral  influences, 
tending  in  their  combination  to  insurrectionary  crises,  in  which 
there  is  usually  a  welcome  ready  for  those  who  fret  under  the  ha- 
bitual restraint  of  social  laws. 
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In  surveying  the  history  of  the  critical  philosophy, 
we  must  carefully  separate  the  spiritual  from  the  tem- 
poral case.  The  latter  was  indispensable  to  the  political  action  of 
the  revolutionary  doctrine  ;  but  it  could  not  take  form  till  the 
spiritual  function  was  accomplished.  The  philosophical  emancipa- 
tion was  the  most  important,  because  it  brought  the  political  after 
it  ;  and  the  political  could  not  have  occurred  without  the  philosoph- 
ical. The  survey  is,  in  fact,  naturally  divided  into  three  portions  : 
the  first  comprehending  the  systematic  formation  of  the  critical 
doctrine  ;  the  second,  the  universal  propagation  of  the  movement 
of  mental  emancipation  ;  and  the  third,  the  political  emancipation, 
which  is  the  complement  of  the  spiritual. 

The  first  operation,  though  commonly  referred  to  the 
eighteenth  century,  certainly  belongs  to  the  seventeenth.  fcy8temiz' 
Arising  out  of  the  most  advanced  Protestantism,  it  grew  in  silence 
in  countries  which,  like  England  and  Holland,  had  been  chief  seats 
of  Protestant  change.  Its  organs,  like  those  of  Protestantism,  must 
be  derived  from  the  metaphysical  school;  which  had  risen  to  power 
in  the  chief  universities  ;  but  they  were  genuine  philosophers,  seri- 
ously at  work,  in  their  own  way,  on  the  whole  range  of  human 
speculation,  and  not  at  all  like  the  mere  men  of  letters  of  a  suc- 
ceeding age.  Three  great  men  led  the  philosophical  revolution, — 
men  mutually  unlike  and  unequal,  but  concurring  in  the 
result  ; — Hobbes  first,  then  Spinoza,  and  finally  Bayle, 
who,  a  Frenchman  by  birth,  was  obliged  to  go  to  Holland  to  work 
freely.  Spinoza,  under  the  special  influence  of  the  Cartesian  prin- 
ciple, no  doubt  aided  the  emancipation  of  many  systematic  minds, 
of  which  indeed  we  have  proof  in  the  multitude  of  refutations 
aroused  by  his  audacious  metaphysics  ;  but  he  can  not  be  called  the 
founder  of  the  negative  philosophy,  both  because  he  followed 
Hobbes,  and  because  the  highly  abstract  nature  of  his  obscure  dog- 
matic exposition  admits  of  no  sufficiently  marked  social  use. 
Bayle's  labors  had  this  last  quality  ;  but  the  discontented  character 
of  his  partial  attacks,  even  more  than  chronological  considerations, 
marks  him  out  as  a  leader  of  the  propagation  of  the  doctrine  rather 
than  as  one  of  its  framers  ;  though  he  had  undoubtedly  a  share  in  its 
formation.  We  are  thus  obliged  to  regard  Hobbes  as  the  father  of 
the  revolutionary  philosophy.  We  shall  hereafter  find  that  he  held 
a  much  higher  position  than  this,  as  one  of  the  chief  precursors  of 
the  true  positive  polity  ;  but  he  was  also  the  author  of  some  of  the 
most  important  critical  views  which  have  been  attributed  to  men  of 
the  succeeding  century  who  were  only  the  propagators  of  them. 

In  this  philosophy,  the  anti-theological  analysis  is  lu  illtl.,h,ctURl 
urged  as  far  as  the  metaphysical  spirit  admits  ;  and  ci»ra«*»r. 
it  therefore  affords  the  best  opportunity  for  contrasting  the  nega- 
tive philosophy  with  the  positive,  with  which  superficial  inquirers 
are  very  apt  to  confound  it.  The  negative  doctrine,  improperly 
called  atheism,  is  simply  a  final  phase  of  the  ancient  philosophy.,  first 
theological  and  then  more  and  more  metaphysical,  while  retaining 
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the  same  qualities,  the  same  absolute  spirit,  and  the  same  tendency 
to  handle  questions  which  sound  philosophy  discards,  as  inaccessible 
to  human  reason.  It  substitutes  Nature  for  the  Creator,  with  much 
the  same  character  and  office,  impelling;  to  a  very  similar  worship  ; 
BO  that  this  supposed  atheism  amounts  to  inaugurating  a  goddess  in 
the  place  of  a  god, — by  those  at  least  who  regard  this  transient 
Btage  as  a  settled  one.  Such  a  transformation  may  effect  an  entire 
disorganization  of  the  social  system  which  corresponded  to  the  the- 
ological philosophy  ;  but  it  is  altogether  inadequate  to  the  forma- 
tion, social  or  intellectual,  of  a  genuine  new  philosophy.  The  hu- 
man understanding  must  remain  subject  to  the  theological  meta- 
physical r  gime  till  the  consideration  of  universal  natural  laws  be- 
come prevalent:  and  that  was  impossible  at  the  time  of  which  I 
Bpeak,  from  men's  imperfect  knowledge  of  those  laws.  The  positive 
philosophy  therefore  can  acknowledge  no  connection  with  the  nega- 
tive doctrine,  further  than  that  the  negative  opened  a  way,  and  estab- 
lished a  preparation  for  the  positive.  Till  positive  conceptions  pre- 
vail, there  is  perpetual  danger  of  a  recurrence  to  the  old  theologi- 
cal doctrine;  and  the  negative  philosophy  affords  little  better  se- 
curity against  this  danger  than  deism  itself.  It  partakes  of  the 
nature  of  all  theological  ideas,  which  are  identical  through  all  their 
transformations  ;  and  thus  wo  may  explain  the  seeming  paradox  of 
the  affinity  between  the  obsure  systematic  pantheism  of  the  meta- 
physical schools  which  are  most  proud  of  their  advanced  position, 
and  the  spontaneous  fetichism  of  primitive  times.  Such  is  the 
historical  estimate  of  the  intellectual  character  of  the  critical  move- 
ment. 

,.  „,  r .,,.-.  „r.  Morally  considered,  the  metaphysical  philosophy 
iCt  r  presents   the   first  rational  co-ordination  of  the  cele- 

brated thoory  of  self-love,  improperly  ascribed  to  the  following 
century.  The  theory  is  an  immediate  consequence  of  the  doctrine 
of  t lie  /,  as  before  explained, — of  the  notion  of  unity  in  the  human 
being,  where  a  great  multiplicity  in  fact  exists;  for  the  prepon- 
derance of  personal  inclinations  in  our  organism  is  unquestionable. 
The  laborious  efforts  since  made  to  concentrate  our  moral  nature 
on  benevolence  or  justice,  the  centres  of  which  are  naturally  weak 
in  comparison,  may  have  been  of  use  as  a  test  and  exposure  of  the 
metaphysical  doctrine;  but  they  have  been  no  corrective  of  the 
foregoing  error,  and  therefore  no  resource  against  the  injury  to  our 
moral  progress  that  it  has  caused.  It  is  right  to  add  that  the 
seltish  theory,  though  speculatively  appropriate  to  the  metaphysical 
theory,  is  directly  derived  from  theology,  which  makes  morality 
consist  in  a  care  for  personal  salvation,  to  the  exclusion  of  the  dis- 
interested affections  which  the  positive  philosophy  alone  can  duly 
encourage  and  direct.  Metaphysics  has  merely  transferred  the 
personal  anxiety  from  eternal  to  temporal  interests,  without  being 
able  to  rise  to  the  conception  of  a  morality  which  should  not  rest 
on  personal  calculation  of  one  kind  or  another.  The  appropriate 
danger  of  the  negative  doctrine,  in  this  respect,  was  that   by  its 
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dogmatic  confirmation  of  this  view  of  human  nature  it  destroyed 
the  antagonism  which  went  far  to  neutralize  the  mischief  of  the 
theological  view, — the  setting  up  of  imaginary  personal  interests  in 
happy  opposition  to  real  ones  ;  but  it  must  not  be  forgotten  that 
the  original  mischief  was  in  the  religious  proposal  of  a  personal 
interest  so  engrossing  that  its  prescribed  consideration  must  re- 
press, as  far  as  our  nature  allows,  all  other  affections  whatever. 
Here  again  we  see  that  the  metaphysical  philosophy  is  a  protrac- 
tion of  the  theological,  in  its  moral  as  in  its  intellectual  aspect  ; 
and  the  theory  of  self-interest  is  no  mere  accident  occurring  in  the 
development  of  the  metaphysical  philosophy,  but  one  of  its  pri- 
mary features,  transferred,  under  modification,  from  the  preceding 
régime. 

Politically  regarded,  the  formation  of  the  negative  It8 political  char. 
philosophy  is  marked  by  the  dogmatic  sanction  it  gives  acter- 
to  that  subordination  of  the  spiritual  to  the  temporal  power  which 
we  have  seen  to  be  already  established,  but  which  was  not  fully 
accounted  for  till  Hobbes  offered  his  decisive  discussion.  I  have 
said  enough  of  the  necessity  and  probable  duration  of  this  state  of 
things  to  be  enabled  now  to  pass  over  the  subject  lightly,  merely 
observing  that  while  there  was  a  general  acquiescence  in  the  tem- 
poral dictatorship,  the  action  of  the  critical  philosophy  must  stop 
at  the  spiritual  disorganization,  deferring  its  attacks  on  the  tem- 
poral till  the  corresponding  reorganization  had  begun.  No  doubt, 
Hobbes  had  such  a  course  of  things  in  view,  though  his  metaphysi- 
cal treatment  of  his  subject  gave  him  the  appearance  of  supposing 
the  provisional  state  to  be  a  permanent  one.  It  is  inconceivable 
that  a  man  of  his  sagacity  should  have  supposed  that  he  was  thus 
framing  a  natural  and  durable  state  of  modern  society  so  imme- 
diately after  the  best  thinkers  had  declared  the  inevitableness  of  a 
universal  revolution.  Nor  is  it  probable  that  his  philosophical  suc- 
cessors, of  whom  Voltaire  was  the  chief,  could,  however  much 
levity  was,  as  in  his  case,  mingled  with  sagacity,  have  doubted  that 
their  doctrine  was  a  transitional  one.  However  this  may  be,  it  is 
easy  to  see  that  a  doctrine  which  restricted  its  action  to  the  spirit- 
ual order  of  ideas  must  have  been  in  a  favorable  position,  from  the 
security  which  was  felt  by  rulers  as  long  as  their  temporal  power 
was  undisturbed.  In  regard  to  Hobbes,  it  seems  to  me  remarkable 
that,  notwithstanding  his  national  predilection  for  aristocracy  rather 
than  royalty,  he  should  have  chosen  monarchical  power  for  the 
single  centre  of  his  political  scheme  ;  and  this  view  of  his  has 
furnished  to  the  retrograde  school,  which  is  more  powerful  in  Eng- 
land than  anywhere  else  at  present,  a  specious  pretext  for  avenging 
the  peers  and  clergy  on  the  progressive  spirit,  by  representing  it  as 
an  abetter  of  despotism,  so  as  to  impair  by  a  welcome  calumny  its 
European  reputation.  My  impression  is  that,  in  the  first  place, 
Hobbes  was  aware  that  the  monarchical  dictatorship  was  better 
adapted  than  the  aristocratic  to  facilitate  the  necessary  decay  of 
the  old  system,  and  the  development  of  Dew  social  elements  :  and 
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that,  In  the  second  place,  he  was  instinctively  aware  that  his  doc- 
trine, far  from  being  specially  English,  must  meet  with  its  com- 
plètent reception  and  development  among  nations  in  which  royalty 
was  the  form  of  political  concentration  :  instances  of  insight  and 
foresight  to  which  1  believe  the  sagacity  of  the  illustrious  philos- 
opher to  be  fully  adequate. 

So  much  tor  the  formation  of  the   negative  doctrine. 
We  must  now  proceed  to  observe  its  propagation.  Hith- 
erto, it  had  been  restricted  to  a  frw  select  minds;  but  its  final 
destination  depended  above  everything  on  its  becoming  sufficiently 

popularized.      The    first    observation    wo    have  to  make  on    this  new 

revolutionary  phase  relates  to  the  change  in  the  centre  of  move- 
ment, and  in  its  permanent  organs. 
The  work  of  destroying  the  old  theological  and  military  system 

had  first  been  carried  on,  as  we  have  scon,  in  Germany,  Holland, 
and  England.  In  those  countries  the  political  triumph  of  Protest- 
antism had  neutralized  its  tendency  to  philosophical  emancipa- 
tion by  connecting  with  the  conservative  system  the  kind  of  organ- 
ization that  Protestantism  would  admit  of.  Thenceforth,  all 
emancipation  of  the  human  mind  became  more  repugnant  to  official 
Protestantism  than  to  the  most  degenerate  Catholicism  itself,  bc- 
cause  it  evidenced  the  radical  insufficiency  of  the  spiritual  reforma- 
tion which  had  cosl  so  much.  The  repugnance  extends  beyond 
official  Protestantism, to  the  leasl  orthodox  dissenting  sects,  which, 

proud    of  their    Comparative    freedom,  Cling    the    more    earnestly  to 

the  doctrines  they  have  retained,  and  which  therefore  hold  in  es- 
pecial horror  such  an  irresistible  concurrence  of  philosophical 
opinions  as  dispenses  at  once  with  all  this  Laborious  Protestant 

transition.  In  Catholic  countries,  on  the  other  hand,  where  the 
people  had  any  intellectual  liberty  left  at  all,  tin;  only  refuge  from 
complete  mental  despotism  was  in  the  negative  philosophy,  system- 
atically extended.  The  centre  of  the  intellectual  and  social  move- 
ment was  therefore  transferred  to  Catholic  countries,  and  especially 
to  France.  The  whole  of  Christendom  was  concerned  in  the  en- 
tire reformatory  movement  ;  but  its  purely  Protestant  periods  were 
conducted  by  Germany,  Holland,  and  England,  in  succession,  while 
France  was  destined  to  illustrate  its  last  revolutionary  phase. 
With  the  change  of  the  centre  of  philosophical  movement,  came  a 
change  of  its  organs.  We  may  assign  to  this  period  the  rise  as  a 
class  of  the  scholars,  or  men  of  letters,  who  now  took  the  place  of 
the  heads  of  faculties,  or  doctors  properly  so  called  ;  in  the  same 
way  that  the  lawyers  provisionally  assumed  the  social  authority 
before  held  by  the  judges.  The  change  took  place  as  a  matter  of 
necessity  from  the  adhesion  of  the  universities  to  the  retrograde 
system,  after  having  been  the  first  movers  in  the  critical  direction. 
This  kind  of  defection,  which  began  in  Protestant  countries,  soon 
spread  to  Catholic  nations,  where  the  parliaments  and  unive  sities 
were  seen,  at  the  end  of  the  seventeenth  century,  to  have  as  much 
horror  of  intellectual  frjodom  and  as  much  attachment  to  the  retro 
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grade  coalition  as  the  official  administrators  of  legalized  Protest- 
antism in  reformed  countries.  Meantime,  the  universities  were 
giving  an  education  less  and  less  doctrinal  and  more  and  more 
literary,  and  were  sending  forth,  in  every  country,  a  great  number 
of  men  who,  having  neither  positivity  enough  for  true  scientific 
culture,  nor  a  logical  training  for  the  philosophical  profession,  in 
its  true  sense,  nor  imagination  to  qualify  them  for  the  poetic  career, 
and  yet  deciding  upon  an  intellectual  vocation  of  some  kind,  were 
led  to  form  that  highly  equivocal  class  of  modern  European  society, 
which  have  no  express  mental  function,  and  are  known  by  the 
names  of  men  of  letters,  authors,  etc.  All  circumstances  being,  in 
their  case  as  in  that  of  the  lawyers,  unfavorable  to  the  generation 
of  deep  convictions, — even  of  such  obscure  metaphysical  convictions 
as  .every  ancient  doctor  had  of  his  own, — these  modern  scholars 
could  not  be  the  agents  by  whom  the  negative  philosophy  should  be 
systematically  wrought  out  :  but,  when  it  was  once  founded  by 
genuine  philosophers,  they  were  the  men  to  direct  its  propagation, 
in  a  manner  more  active,  more  varied,  and  more  effectual  than 
could  have  been  adapted  by  a  more  truly  philosophical  order  of 
minds.  Their  defects  were  favorable  to  their  work.  Their  want 
of  profound  conviction  lessened  the  absolute  character  of  their 
propositions  ;  and  their  versatility  enabled  them  to  meet  the  exist- 
ing social  need  of  partial  stimulation  in  various  directions.  Such 
an  intellectual  condition  would  be  truly  monstrous  if  it  were  re- 
garded as  permanent  ;  but  it  was  adapted  to  the  requisitions  of  the 
last  stage  of  the  spiritual  disorganization. 

By  this  time  the  emancipation  had  proceeded  so  far  that  the  mere 
existence  of  anti-theological  discussion  brought  after  it  the  certainty 
of  the  propagation  of  the  philosophical  movement,  the  only  hinder- 
ance  to  which  was  the  horror  with  which  men  were  taught  to 
regard  the  organs  of  emancipation, — a  horror,  which  must  present- 
ly give  way  before  familiarity.  The  advocates  of  the  old  theology 
confirmed  the  tendency  to  skepticism  by  themselves  subordinating 
faith  to  reason  in  their  appeals  on  behalf  of  the  entire  body  of  doc- 
trine ;  and  from  the  very  nature  of  religious  conceptions,  whose 
power  results  altogether  from  their  spontaneousness,  nothing  can 
preserve  them  from  destruction  when  they  have  once  become  the 
subject  of  discussion,  whatever  triumph  they  may  at  first  obtain. 
Thus  the  spirit  of  controversy  peculiar  to  monotheism,  and  espe 
cially  to  the  Catholic  form  of  it,  must  be  historically  regarded  as  an 
evidence  of  the  continuous  decline  of  the  theological  philosophy. 
The  innumerable  demonstrations  of  the  existence  of  God,  so  osten- 
tatiously  disseminated  since  the  twelfth  century,  prove  that  bold 
doubts  on  that  subject  were  in  existence  ;  and  the  defence  tended 
to  increase  them,  both  by  the  weakness  of  many  of  the  extremely 
various  arguments,  and  by  the  very  decision  of  others,  which  sug- 
gested the  logical  sin  that  had  been  committed  all  along  in  admit- 
ting corresponding  opinions,  without  being  able  I  ■  «nnnnrt  them  by 
such  victorious  proof's.      Pascal  seems  to  me  to  have  been  the  only 
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philosopher  of  the  theological  school  who  really  understood,  or  at 
least  clearly  pointed  out,  the  danger  of  controversial  demonstrations, 
such  as  abounded  in  his  time  :  and  when  he  stated  bis  view,  the 
Consequence  was  that  theology  was  reproached  with  receding  before 
reason,  after  having  long  appealed  to  its  arbitration.  This  was 
especially  true  in  regard  to  the  famous  arguments  derived  from  the 
scheme  of  natural  phenomena.  Pascal  regarded  these  as  partic- 
ularly indiscreet,  though  dogmatic  theology  derived  its  chief  evi- 
dences thence  for  several  centuries,  little  suspecting  that  a  further 
study  of  nature  would  disclose  the  extreme  imperfection  of  the 
economy  which  inspired  a  blind  and  absolute  admiration,  before  it 
could  be  explored  in  the  positive  spirit. 

We  thus  see  how  the  way  was  cleared  for  the  propagation  of  the 
negative  doctrine. — for  its  transmission  from  the  pure  thinkers,  to 
the  authors  who  were  to  popularize  it.  We  may  discern  how  the 
title  of  philosopher  had  been  Lowered  before  it  could  be  applied  to 
these  last,  to  whom  thfl  ail  of  expression  was  more  important,  than 
the  power  of  thinking;  but  the  intellectual  and  social  Deed  of  their 
School  <>t  vol  office  assigns  a  place  in  history  to  the  most  important  of 
their  class,  with  Voltaire  at  their  head, — the  singularly 
admirable  combination  of  secondary  intellectual  qualities  in  his 
mind  presenting  SO  largely  the  appearance  of  Strength  and  genius. 
In  its  pas-age  from  the  thinkers  to  the  writers,  the  negative  philos- 
ophy assumed  a  weaker  character,  both  in  accommodation  to  the 
feebler  rationality  of  tip-  new  organs  and  for  the  sake  of  the  uni- 
versal propagation  of  the  movement.  The  school  of  Voltaire 
brought  the  doctrine  of  Spinoza,  Hoboes,  and  Bayle,  to  a  stop  at 
deism,  properly  so  called,  which  was  sufficient  for  the  entire  de- 
struction of  the  religious  system,  while  it  was  less  alarming.  It 
suited  that  school,  in  their  Logical  weakness,  to  prolong  for  their 
own  use  the  inconsistency  of  Protestantism,  by  which  religion  is 
destroyed  in  the  name  of  the  religious  principle,  so  as  to  include 
within  the  movement  the  most  timid  believers.  The  intellectual 
and  social  mischief  of  their  method  is  evident  now  in  the  encourage- 
ment thereby  given  to  convenient  hypocrisy,  and  by  the  confusion 
it  has  caused  in  the  popular  mind  about  the  real  direction  of  the 
movement,  which  it  is  supposed  by  many  pretended  thinkers,  may 
be  stopped  at  deism.  In  like  manner  their  predecessors  supposed 
it  might  be  stopped  at  the  Socinian  phase,  at  the  Calvinistic,  and 
even  at  the  Lutheran, — no  failure  having  conveyed  any  instruction 
to  successive  sects.  The  absurdity  reached  its  height  when  the 
movement  of  emancipation  was  expected  to  stop  at  the  least  sub- 
stantial and  durable  of  all  theological  states.  It  does  not  fall  with- 
in my  purpose  to  examine  the  methods  of  propagation  employed  by 
the  school  of  Voltaire  ;  but  I  may  just  point  out  that  their  work 
was  less  hindered  than  might  be  supposed  by  the  negative  character 
of  their  doctrine.  The  absence  of  common  convictions,  and  the 
presence  of  as  many  views  as  there  were  men,  were  of  little  conse- 
quence when  the  work  to  be  done  was  that  of  destroying  what  they 
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all  alike  disbelieved.  Their  intellectual  differences  and  moral  and 
social  rivalries  might  however  have  discredited  their  work,  as  they 
had  that  of  Protestantism,  but  for  Diderot's  happy  expedient  of  the 
Encyclopedic  enterprise,  which  might  serve  as  a  centre  for  the  most 
divergent  efforts,  and  give  some  appearance  of  a  philosophical 
system  to  the  aggregate  of  these  incoherent  speculations.  There  is 
no  need  to  dwell  on  the  powerlessness  of  the  conception,  directed 
by  the  metaphysical  spirit  alone,  and  wholly  unfit  to  give  an  idea 
of  Bacon's  great  original  project,  either  as  to  spirit  or  method. 
The  carrying  out  of  that  project  is  even  yet  premature,  being  in  no 
way  related  to  a  negative  philosophy,  and  impracticable  till  a  truly 
positive  philosophy  shall  have  obtained  its  due  ascendency. 

Such  is  the  historical  view  of  the  most  decisive  and  prolonged 
part  of  the  philosophical  movement  appointed  to  the  eighteenth 
century.  When  we  consider  the  superficial  or  sophistical  nature 
of  the  attacks  aimed  against  the  old  system,  and  the  weak  logic  and 
the  irrational  direction  with  which  they  are  chargeable,  we  shall 
see  that  nothing  but  miracle  could  have  accounted  for  their  success, 
if  they  had  not  been  in  accordance  with  the  needs  of  modern  society, 
as  it  stood  at  the  end  of  four  centuries  of  change.  The  efforts  of 
the  destructive  school,  which  would  have  exerted  but  little  influence 
some  centuries  before,  were  now  countenanced  and  sustained  by 
eminent  contemporaries  of  every  order,  whether  they  took  any 
active  part  in  them  or  not.  The  original  sanction  which  the  nega- 
tive philosophy  had  given  to  the  temporal  dictatorship  happily  con- 
cealed its  revolutionary  tendencies  from  commonplace  statesmen, 
who  can  estimate  none  but  immediate  material  consequences  ;  but  it 
is  impossible  to  suppose  that  the  political  genius  of  Frederick  the 
Great  was  blind  to  the  bearings  of  the  intellectual  movement.  The 
constant  protection  afforded  by  so  competent  a  judge  to  the  propa- 
gation of  the  movement  could  arise  only  from  a  strong  conviction 
of  the  provisional  necessity  of  a  negative  phase  like  that  of  his  time, 
in  preparation  for  the  natural  organization  of  a  rational  and  pacific 
philosophy,  such  as  had  ever  been,  from  the  time  of  the  Roman 
conquest,  the  object  of  aspiration  of  all  superior  men,  of  aD  castes 
and  conditions. 

It  only  remains  for  me  now  to  notice  very  briefly  the  Ito  |10hlicnl  nc. 
political  action  of  the  negative  philosophy, — the  prepa-  rion 
ration  for  the  great  revolutionary  outburst  which  was  sure  to  occur 
whenever  the  spiritual  disorganization  should  have  gone  so  far  as 
to  turn  attention  upon  the  temporal.  The  new  philosophical  school 
had  appealed  to  the  intellect  of  men,  however  feebly  and  frivolous- 
ly. The  new  political  school  appealed  to  the  passions  of  men,  and 
thence  derived  such  strength  as  it  obtained.  I  need  not  Bay  that 
its  advent  and  its  action  were  inevitable.  Hobbes  had  favored  the 
temporal  dictatorship  so  far  as  to  advocate  its  beina-  Lefl  intact, — ■ 
provisionally,  of  course,  and  as  Long  as  there  was  work  to  do  in  the 
spiritual  department;  and  when  the  critical  spirit  had  finished  the 
work  of  destruction  there,  it  was  so  Tar  exhausted,  of  alarmed  at 
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the  prospect  of  total  anarchy,  that  it  passed  on  somewhat  feebly  to 
the  attack  on  temporal  institutions,  and  showed  little  firmness 
against  serious  resistance.  As  philosophy  extended  to  the  multi- 
tude, tli«'  philosophical  class  consisted  of  minds  more  and  more  or- 
dinary, united  to  characters  less  and  less  lofty,  and  fully  inclined 
to  reconcile,  each  in  his  own  case,  the  honors  of  an  easy  mental 
emancipation  with  the  profil  of  an  indulgent  political  approbation, 
according  to  the  example  set  by  many  of  their  Protestant  precur- 
sors. At  the  same  time,  the  temporal  rule  was  becoming  more  and 
more  retrograde  and  corrupt,  through  the  growing  incapacity  of 
royalty  and  the  progressive  demoralization  of  the  aristocracy,  which 
had  abdicated  its  original  and  honorable  function.  In  this  state  of 
things  the  critical  philosophy  would  have  been  of  less  social  use,  as 
it  wa<  more  urgently  needed,  if  Rousseau  had  not  roused 
men  by  convincing  them  that  moral  ami  political  regene- 
ration was  the  true  end  of  the  philosophical  movement,  which  would 
otherwise  end  in  mere  fruitless  intellectual  agitation.  Rousseau 
broughl  to  the  task  only  his  sophisms  and  his  passions,  which  close- 
ly belonged  to  each  other.  His  nature  was  more  thai  of  the  artist 
than  the  philosopher;  and  the  work  of  framing  the  revolutionary 
philosophy  into  a  political  system  was  left  to  another  order  of 
minds.  This  had  been  partly  done  before,  and  some  soberminded 
men  were  employed  upon  it  now:  bul  the  audacious  outbreak  of 
Rousseau,  with  his  great  paradox,  was  necessary  to  direct  social 
indignation  upon  the  general  vices  of  the  old  social  organization, 

while    it    not    the    less    involved    the  principle  of  all  possible    social 

disturbance  by  the  barbarous  negation  of  Society  itself.  To  under- 
stand the  Bervice  rendered,  amidst  fearful  mischiefs,  we  must  con- 
sider that  political  philosophy  was  then  so  imperfect  that  the  besl 
minds  conceived  of  no  other  improvement  than  by  means  of  modi- 
fications of  the  old  system,  whose  very  conditions  of  existence  were 
extinct.  Thus  all  chance  of  reorganization  seemed  to  he  thrown 
away,  and  the  movement  to  be  abortive  in  its  last  Stage,  when  tin; 
anarchical  school  of  Rousseau  intervened,  to  open  an  issue  to  the 
great  negative  process  which  had  been  carried  on  for  so  long,  and 
must  now  be  brought  to  its  revolutionary  crisis.  Such  is  the  sad 
necessity  which  condemns  social  conceptions  to  gain  ground  only 
through  the  antagonism  of  empirical  errors,  till  the  ascendency  of 
the  positive  philosophy  shall  have  rationalized  this  last  great  order 
of  human  speculations. 

One  noticeable  feature  in  this  temporal  application  of  the  negative 
philosophy  is  its  retrograde  tendency  in  spiritual  matters,  which  con- 
nected it  rather  with  the  Protestant,  than  \vith  the  philosophical 
movement,  though  it  took  its  origin  from  the  latter.  In  the  philo- 
sophical school,  systematic  deism  was  merely  a  provisional  concession, 
preparatory  to  entire  theological  emancipation  ;  whereas,  in  the 
political  school,  deism  was  the  basis  of  the  social  Utopia,  and  the 
only  security  against  total  anarchy.  The  growing  tendency  of  this* 
natural  disposition  was  to  bring  back  the  school  ft  Socinianism,  or 
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even  to  Calvinism,  in  its  strict  sense,  in"  proportion  to  the  sense  of 
the  social  inanity  of  a  religion  without  a  worship  and  a  priesthood. 
Thus  we  see  how  the  two  chief  schools  of  the  last  century  were  led 
by  their  respective  opposite  instincts  to  regard  deism  as  a  temporary 
station,  whence  the  one  may  go  forward  and  the  other  backward, 
amidst  the  ruin  of  the  old  religious  system  ;  and  here  we  find  the 
explanation  of  the  different  impression  made  by  the  two  schools  on 
the  sacerdotal  instinct  of  our  time,  notwithstanding  the  apparent 
conformity  of  their  theological  dogmas.  ' 

The  political  school  of  the  negative  doctrine  is  usually  supposed 
to  be  represented  by  Rousseau  ;  but  we  must  not  overlook  the  par- 
ticipation in  it  of  the  political  sect  of  the  Economists, 

,        ,  -,  i-.it  ±-  f.    ,i        The  Economists. 

who  bore  a  large  share  in  the  disorganization  of  the 
ancient  social  system.  Without  repeating  what  I  have  said  before, 
or  anticipating  what  I  shall  have  to  say  in  the  next  chapter,  I  must 
just  observe  here  that  the  revolutionary  action  of  the  Economists 
consisted  in  the  proof  that  they  offered  to  rulers  themselves  that 
governments  can  not  direct  industrial  progress,  —  an  all-important 
point,  because,  military  activity  having  declined,  governments  were 
thus  deprived  of  their  chief  temporal  prerogative,  and,  with  it,  of 
the  last  habitual  pretext  for  war,  which  had  by  that  time  become 
essentially  commercial  in  character.  Notwithstanding  its  absurdities 
and  exaggerations,  this  school  rendered,  in  this  way,  unq  luetic  naole 
services  to  the  task  of  the  last  century.  Its  chief  influence  is  at- 
tributable to  the  work  of  Adam  Smith  ;  and  it  was  the  offspring  of 
Protestantism,  through  the  industrial  superiority  of  Protestant  na- 
tions ;  but  its  chief  development  took  place,  together  with  the  rest 
of  the  negative  philosophy,  in  France.  It  is  curious  that  the  first 
professorships  of  this  pretended  science  were  established  in  Spain, 
and  in  the  least  advanced  parts  of  Italy  ;  so  curiously  were  its  rev- 
olutionary origin  and  tendency  concealed  under  special  forms  which 
made  it  acceptable  to  the  existing  powers,  which  it  in  fact  regarded 
only  as  a  useful  administrative  instrumentality.  Yet  it  sanctioned 
the  spirit  of  individualism  and  the  state  of  no-government:  and 
some  of  its  professors  deduce  from  it  the  superfluousness  of  all 
regular  moral  instruction,  and  all  official  encouragement  of  Bcience 
and  the  fine  arts;  and,  as  I  before  remarked,  the  latest  attacks  on 
the  institution  of  property  itself  have  arisen  out  of  the  metaphysics 
of  political  economy,  —  now  that  its  proper  office  is  accompli  si  km  I, 
and  that  it  tends,  like  other  parts  of  the  negative  philosophy,  to  the 
anarchy  which  succeeds. 

The  intellectual  and  moral  evils  attendant  on  this 
phase  of  the  negative  philosophy  will  come  under  con- 
sideration hereafter.  Here  I  need  merely  notify  what  they  were, 
for  the  sake  of  historical  completeness.  The  intellectual  guides  of 
the  time  were  wanting  in  depth  of  conviction,  and  accordingly  in 
rational  consistency.  The  most  important  and  difficult  questions 
were  delivered  over  to  the  minds  the  least  qualified  to  treat  of  them  ; 
the  social  movement  was  in  the  hands  of  sophists  and  orators,  and 
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the  passions  were  appealed  to  to  settle  diffieulties  which  required 
the  most  careful  intellectual  mauagement.    The  Catholic  system  be- 
came the  subject  of  an  undue  hatred;  and  the  Protestants  longed 
to  restore  the  early  Christian   times,  and  others,  the  polytheistic 
Bystem, —  a  curious  evidence  of  the  last  desire  being  an  actual 
scries  of  attempts  to  revive  the  reputation  of  Julian  the  Apostate. 
Again,  there  was  a  reproduction  of  the  old  Greek  notion  of  a  kind 
of  metaphysical  theocracy,  under  the  form,  in  Protestant  minds,  of 
a  reign  of  Saints,  and   in  others,  of  a  reign  of  Sages.     There  was, 
again,  a  decided  aggravation  of  the  tendency  to  set  practice  above 
theory,  —  to  prefer  immediate  expedients  to  general  principles,  and 
to  refer  all  social  difficulties  t«>  temporal  institutions  for  their  cure; 
and  hence  arbitrary  regulations,  which  were  dignified  with  the  name 
of  laws,  encroached  upon  the  domain  of  morals  and  opinions.    Such 
were  the  intellectual  errors  and  extravagances  of  the  time,  in  some 
of  which  the  philosophical,  and   in   others   the  political,  school  was 
most  deeply  involved,  while  neither  school  was  irreproachable  in  re- 
gard to  any  one  error.     The  moral  errors  are  obvious  enough.     All 
the  ancient  bases  of  morality,  public  ami  private,  were  destroyed, 
and  principles  of  conduct  were  delivered  over  to  the  estimate  of  in- 
dividual consciences,  which  were  but  too  apt  to  involve  moral  ideas 
in  their  hatred  of  the  corresponding  theological  conceptions.    Wise 
as    were    the    moral    prepossessions    imparted    by    Catholicism,  they 
Could  not  withstand  the  dissolving  action  of  such   metaphysical  dis- 
cussion as  that  of  the  last  century  :   and  that  we  p0S8eS8  any  moral- 
ity at  all  beyond  the  simplest  rules  applicable  to  the  most  obvious 
positions,  and  comprehensible  l'y  the  rudest  minds,  is  owing  to  the 
natural  instinct  of  morality  in  Man.  and  the  increasing  influence  of 
modern  civilization.      Between  the'   moral   impotence   of  a   negative 
doctrine  and  the  active  vitiating  influence  of  a  sophistical  doctrine, 
the  philosophical  schools  of  the  last  century  exhibited  a  moral  de- 
terioration very  like  that  of  Epicurus,  which  indeed  it  was  the 
fashion  of  the  time  to  extol.     We  can  see  how  the  deistical  move- 
ment developed  the  moral  evils  which  grew  out  of  the  Protestant 
movement,  by  urging  to  its  ultimate  limit  the  spiritual  disorganiza- 
tion which  was  its  universal  principle.     In  such  a  result  we  see  the 
proof  of  the   temporary  character   of  this  pretended  philosophy, 
formed  as  it  was  to  destroy,  while  it  was  utterly  unable  to  organize 
even  the  simplest  human  relations  ;  and  the  more  it  triumphed  in 
its  political  direction,  the  more  conspicuous  was  its  organic  imbe- 
cility.    Looking  at  the  two  philosophies,  and  seeing  how  the  theolo- 
gical could  not  preserve  the  morality  that  the  metaphysical  destroy- 
ed, and  how  the  process  was  hastened  by  the  old  morality  being  dis- 
graced by  the  intellectual  discredit  of  theology,  we  can  not  but  see 
that  the  only  resource  is  in  the  positive  philosophy,  which  alone  can 
satisfy  the  needs  at  once  of  order  and  of  progress,  in  which  the  two 
former  philosophies,  taking  them  under  their  respective  charge,  have, 
when  it  became  necessary  to  unite  them,  signally  failed. 

We  have  now  contemplated  the  dissolution  op  the  old  system  un- 
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der  the  action  of  the  revolutionary  movement.  In  the  next  chapter 
we  shall  see  how  the  elements  of  a  new  system  had  been  forming 
and  silently  arising  in  the  midst  of  the  destruction  ;  and  we  must 
endeavor  to  form  that  estimate  of  these  materials  of  social  re- 
organization which  has  hitherto  been  impracticable,  for  want  of  the 
doctrine  which  should  guide  the  process,  and  to  which  we  must  look 
for  the  full  termination  of  the  transition  stage,  which  was  virtually 
fulfilled  in  the  eighteenth  century. 


CHAPTER  XL 

RISE  OF  THE  ELEMENTS  OF  THE  POSITIVE  STATE.— PREPARATION 
FOR  SOCIAL  REORGANIZATION. 

We  have  finished  the  irksome  task  of  observing  the  process  of 
dissolution  of  the  old  system  of  society  during  the  last  five  cen- 
turies ;  and  we  may  now  turn  to  the  pleasanter  consideration  of  the 
reorganizing  movement  which  was  going  on  at  the  same  time. 

In  fixing  the  date  of  the  beginning  of  the  new  social  Date  of  modem 
formation,  we  must  remember  that  there  is  an  interval  history, 
between  the  generation  of  new  social  classes  and  the  first  manifesta- 
tion of  their  tendencies.  Considered  in  this  way,  it  is  the  opening 
of  the  fourteenth  century  that  we  must  fix  upon  as  the  time  when 
the  organic  industry  of  modern  society  began  to  assume  a  charac- 
teristic quality.  All  the  chief  tokens  of  civilization  indeed  concur 
in  marking  that  era  as  the  true  origin  of  modern  history.  The  in- 
dustrial expansion  was  then  signalized  by  the  universal  legal  admis- 
sion of  communities  as  general  and  permanent  elements  of  the 
political  system,  not  only  in  Italy,  where  it  had  happened  some 
time  before,  but  throughout  Western  Europe,  where  the  event  was 
sanctioned  by  various  titles  in  England,  France,  Germany,  and 
Spain;  and  the  fact  is  marked  and  confirmed  by  the  vast  insurrec- 
tions which,  in  almost  every  country,  and  especially  in  France  and 
England,  testified,  during  the  second  half  of  the  century,  to  the 
nascent  force  of  the  laboring  classes  against  the  powers  which 
were,  in  the  respective  cases,  specially  opposed  to  them.  At  the 
same  period  the  great  institution  of  paid  armies  was  established  in 
Italy  ;  and  they,  marking  a  phase  of  industrial  life  among  modern 
peoples,  are  as  important  in  the  organic  as  in  the  critical  connec- 
tion. Such  innovations  as  the  use  of  the  compass  and  of  firearms 
coincide  with  other  tokens  of  commercial  activity.  And  the  same 
impulsion  is  traceable  in  the  department  of  the  arts,  which  we  can 
hardly  carry  back,  in  their  modern  aspect,  further  than  Dante  and 
Petrarch  in  poetry,  and  the  works  of  their  time  in  painting  and 
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music.  The  scientific  movement  is  somewhat  less  evident  ;  but 
tin-  was  the  time  when  natural  philosophy  became  a  special  study, 
inder  forms  corresponding  with  prevailing  opinions,  as  we  see  by 
the  new  interest  excited  by  astronomy  in  the  intellectual  centres  of 
Western  Europe,  by  chemical  researches,  and  even  by  the  first 
sound  anatomical  observations  that  had  ever  been  regularly  insti- 
tuted. The  rise  of  philosophy,  though  the  latest,  and  mixed  up 
with  the  metaphysical  spirit  and  the  beginning  of  scholasticism, 

indicated    the  approach    of  a    radical    renovation,  one   symptom   of 

which' was  the  direction  taken  at  that  time  by  the  controversy  of 
the  Realists  and  the  Nominalists.     From  all  the  four  points  of  view 

it  thus  appears  that    the  beginning  of  lia1   fourteenth  century  is  the 

date  of  tin'  firsl  development  of  modern  civilization,  as  far  as  we 
may  venture  to  assign  da!.'-  to  sociological  processes,  which  are 
too  gradual  to  have  any  natural  connection  with  special  dates, 
such  as  We  introduce  as  aids  to  order  of  thought  and  precision  of 
memory. 

Rise  of  new  de-  The  development  of  new  social  elements  was  coinci- 
dent with  the  decay  of  the  old  ones  in  this  way.  Their 
early  growth  was  both  repressed  and  concealed  under  the  con- 
temptuous protection  of  the  preponderant  powers  of  the  time,  till 
those  powers  entered  into  mutual  conflict;  then  the  new  elements, 
being  necessarily  called  in  as  auxiliaries,  could  not  hut  aid  by  their 
mere  action  the  disorganization  of  which  the  conflict  was  a.  sign. 
To  the  same  end.  as  the  Catholic  and  feudal  system  was  transient 
in  its  nature,  its  decline  must  begin  from  the  moment  of  its  highest 
splendor;  for,  its  provisional  office  being  fulfilled,  its  elements  im- 
mediately began  to  lose  at  once  the  aim  of  their  activity  and  the 
restraint  which  had  curbed  their  mutual  antipathy.  From  that 
precise  moment  the  germs  of  the  new  system  began  to  expand. 
When  aggressive  warfare  was  over,  the  human  energy  which  was 
set  free  resorted  to  industrial  interests  for  occupation  ;  and  when 
the  monotheistic  philosophy  had  obtained  all  the  political  ascendency 
it  could  ever  have,  the  highest  minds,  finding  no  more  theological 
development  to  be  looked  for,  obtained  a  worthy  scope  in  a  scien- 
tific or  artistic  career.  Thus  we  see  that  there  was  nothing  ac- 
cidental or  empirical  in  the  coincidence  of  the  rise  of  the  new  order 
of  things  with  the  decay  of  the  old,  but  rather  a  precise  accord- 
ance between  the  principles  and  the  facts  of  the  case. 

As  to  the  order  which  we  should  assign  to  the  four  kinds  of 
development, — it  is  determined  by  the  great  law  of  the  priority  of 
the  more  general  and  simple  over  the  more  special  and  complex, — 
though  the  working  of  the  law  may  not  be  recognised  till  it  is  re- 
vealed by  distance  of  time.  This  law  is  not  confined  to  the  co- 
ordination of  speculative  conceptions,  but  extends  to  all  positive 
modes  of  human  activity,  practical  and  individual,  as  well  as  the- 
oretical and  collective  ;  and  its  final  customary  application  will  be 
in  social  classification,  the  character  of  which  will  be  determined 
by  the  whole  of  its  deductions.     We  shall  see  this  fully  in  the  ne\t 
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chapter, — and  I  mention  it  here  only  because  I  have  to  arrange  my 
historical  material  by  means  of  the  principle. 

The  way  in  which  it  is  to  be  applied,  amidst  the  dis-    philosophic*! 
tracting  speciality  of  the  multitude  of  human  occupa-    °rder  ,,f  p,n- 

•      ii  •  t  iTii      ployments. 

tions,  is  by  drawing  out  a  vast  line  comprehending  all 
those  occupations,  from  the  most  insignificant  material  acts  to  the 
sublimest  speculations,  aesthetic,  scientific,  or  philosophical,  in  an. 
ascending  succession  of  generality  and  abstractness,  in  a  normal 
view  of  their  character  ;  and  therefore  in  a  descending  series  of 
professions,  according  to  the  increasing  complexity  of  their  im 
mediate  purpose,  and  the  more  direct  utility  of  their  daily  opera- 
tions. Regarded  as  a  whole,  this  vast  series  presents  in  its  higher 
divisions  a  more  eminent  and  extended  relation,  but  one  less  com- 
plete, direct,  and  certain,  so  that  it  in  fact  often  fails  ;  Avhereas  the 
lower  divisions  compensate  for  their  inferior  and  restricted  nature 
by  the  plenitude,  promptness,  and  clearness  of  their  unquestionable 
services.  Individually  compared,  these  degrees  should  manifest  as 
they  ascend  a  more  and  more  marked  preponderance  of  the  noble 
faculties  which  most  distinguish  humanity  ;  and  the  corresponding 
social  labors  will  exhibit  a  more  complete  concentration  and  closer 
connection  in  proportion  as  we  ascend  to  works  which  are,  on  ac- 
count of  their  difficulty,  accessible  to  a  smaller  number  of  co-op- 
erators, while  they  need  a  smaller  variety  of  organs,  according  to 
the  more  extended  scope  of  their  respective  action  ;  whence  results 
a  more  vast  but  less  intense  development  of  the  universal  sociality 
which,  on  the  contrary,  in  the  descending  hierarchy,  diminishes  more 
and  more,  till  it  is  restricted  almost  within  the  limits  of  domestic 
life,  where,  in  truth,  it  is  most  valuable  and  best  relished. 
This  series  is  like  the  animal  hierarchy  (of  which  it 
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is  in  fact  a  kind  ol  special  prolongation),  m  admitting 
and  even  requiring,  in  the  midst  of  its  continuity,  some  rational 
divisions,  founded  on  the  affinities  which  occasion  certain  modes  of  . 
activity.  Of  those  divisions,  the  first  and  most  important  results 
from  the  distinction  between  the  practical  and  the  speculative  life, 
which  we  have  been  studying  under  the  names  of  the  temporal  and 
the  spiritual  order.  We  need  not  subdivide  the  first  of  these, 
which  we  may  call,  in  a  general  way,  the  action  of  Man  upon 
nature  :  but  the  other,  the  speculative  life,  must  be  divided  into 
two, — aesthetic  and  scientific  speculation.  And  thus  we  have  that 
part  of  the  scale  appropriate  to  modern  civilization  divided  into 
three  great  orders  ; — the  Industrial  or  practical  ;  the  ./Esthetic  or 
poetic  ;  and  the  Scientific  or  philosophical, — of  which  this  is  the 
natural  order.  All  are  indispensable  in  their  several  ways  :  they 
represent  universal,  though  not  equally  pressing  needs  :  and  apti- 
tudes also  universal,  though  unequally  marked.  They  correspond 
to  the  three  several  aspects  under  which  every  subject  may  be 
positively  regarded, — as  good  or  beneficial,  as  bvautifuL  and  as 
true.  They  are  regarded  in  this  ascending  order  by  commonplace 
minds,  in  which  the  affective  life  prevails  largely  over  the  intel- 
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lectual  ;  whereas  the  reverse  order  is  the  rational  one,  and  that 
which  puns  upon  the  other  in  proportion  as  the  intellect  assumes  a 
Larger  share  in  the  human  evolution: — all  which  is  consistent  with 
what  we  have  seen  to  be  the  result  of  our  cerebral  organization, 
which  compels  men  in  general  to  think  most  of  practical  utility, 
and  next  of  ideal  perfection  ;  while  very  few  are  qualified  for  the 
persevering  search  alter  abstract  truth.  "Whichever  way  we  enter 
upon  the  study  of  the  classification  of  human  pursuits,  I  am  con- 
vinced that  we  shall  find  the  aesthetic  element  always  intermediate 
between  the  industrial  and  the  scientific,  partaking  of  the  nature 
of  both,  without  however  preventing  their  having  direct  relations 
with  each  other.  Such  is  the  series  which  furnishes  the  only  ra- 
tional basis  for  a  statical,  and  therefore  for  a  dynamical  analysis 
of  modern  civilization.  But  there  is  a  further  subdivision  which, 
though  merely  provisional,  it  is  necessary  to  notice,  because,  how- 
ever certain  to  disappear,  its  duration  is  no  less  than  from  the 
beginning  of  the  fourteenth  century  to  the  future  complete  establish- 
ment of  the  positive  philosophy.  I  refer  to  the  distinction  between 
science  and  philosophy,  which,  it  may  have  been  observed,  I  have 
just  spoken  of  as  one.  They  are  radically  one:  but  at  present  our 
science  is  not  so  philosophical,  nor  our  philosophy  so  scientific,  as 
to  permit  their  being  thoroughly  united  in  our  view;  and  for  pur- 
poses of*  historical  exposition  of  the  last  five  centuries,  we  must 
make  a  fourth  element  out  of  this  subdivision.  In  fact,  we  must 
submit  to  a  final  protraction  of  that  old  Greek  error  of  twenty 
centuries  ago,  of  separating  natural  from  moral  philosophy;  an 
error  which  has  been  sustained  and  rendered  conspicuous  during 
the  last  five  centuries  by  the  expansion  of  natural  philosophy,  prop- 
erly so  called,  and  consecutive  transformations  of  moral  philos- 
ophy. I  proceed,  then,  on  the  supposition  of  there  being  four 
classes  of  social  elements, — the  industrial,  the  aesthetic,  the  sci- 
entific, and  the  philosophical, — striving  to  keep  before  my  own 
mind  and  the  reader's  the  merely  provisional  character  of  the  last 
division. 

order  of  succès-  ^  Wù\  be  at  once  admitted  that  while  all  the  four  ele- 
6ion-  ments  coexist  permanently,  they  are,  from  their  nature, 

developed  at  unequal  rates  ;  and  also  that  the  same  law  which  reg- 
ulates their  respective  positions  in  the  scale,  decides  the  succession 
of  their  development  ;  and  again,  that  the  rise  of  any  one  of  them 
impels  that  of  the  rest.  I  need  not  enlarge  again  on  the  reciprocal 
influence,  for  direction  and  excitement,  of  the  scientific  evolution 
and  the  industrial  ;  and  the  great  social  consequences  of  this  con- 
nection will  appear  hereafter.  But  we  are  much  less  aware  of  the 
equally  certain  connection  between  the  aesthetic  and  the  two  ex- 
treme evolutions.  The  positive  theory  of  human  nature  shows  us 
that  the  cultivation  of  art  naturally  succeeds  that  of  industry,  and 
prepares  for  science  and  philosophy  ;  and  when  the  progression  is, 
by  an  exceptional  course,  in  an  inverse  direction,  it  is  certain, 
though  not  so  obvious,  that  scientific  activity  urges  to  a  certain 
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aesthetic  activity,  if  only  for  the  sake  of  mental  relaxation  ;  and  thai, 
the  practice  of  art  is  again  favorable  to  industry.  And  thus  it  ap- 
pears that  the  mutual  action  of  these  elements  is  as  unquestionable 
as  their  respective  position  ;  that  is,  their  dynamical  as  their  stati- 
cal arrangement. 

In  regard  to  the  historical  application  of  this  arrangement,  and 
Dear  in  g  in  mind  that  it  is  not  the  origin  of  any  element  that  we  are 
here  concerned  with,  but  its  historical  appearance, — it  seems  un- 
questionable that  we  must  ascend  the  scale,  noticing  first  the  indus- 
trial aspect  of  modern  civilization,  and  rising  to  the  philosophical. 
It  is  certainly  the  industrial  quality  of  modern  societies  which  ofl'ers 
their  first  great  contrast  with  those  of  antiquity.  The  industrial 
element  is  new  ;  and  the  others,  though  far  more  powerful  in  recent 
than  in  ancient  times,  had  then  a  very  conspicuous  existence.  After 
the  emancipation  of  the  primitive  laborers,  the  most  advanced  so- 
cieties were  mainly  distinguished  by  the  gradual  preponderance  of 
the  industrial  over  the  military  life  ;  and  it  was  thus  the  source  of 
their  other  essential  attributes,  and  the  mainspring  of  their  method 
of  social  training.  The  intellectual  awakening  consequent  on  this 
practical  activity,  and  the  relative  ease  spread  through  society, 
naturally  occasioned  a  more  disinterested  extension  of  the  fine  arts, 
which  had  never  been  so  widely  propagated,  in  their  three  chief 
forms,  during  the  polytheistic  period.  In  another  view,  we  see 
that  the  improvement  in  the  industrial  arts  has  raised  them  to  a  kind 
of  aesthetic  quality, — especially  in  the  case  of  the  geometrical 
arts.  Again,  the  industrial  evolution  was  necessary  to  impart  to 
the  scientific  spirit  of  modern  times  the  thorough  positivity  which 
characterizes  it,  and  which  has  extended  from  it  to  the  philosophi- 
cal spirit.  So  that,  on  all  accounts,  we  see  that  the  ascending 
direction  is  that  in  which  human  progression  is  to  be  traced  ;  and  that 
the  descending  one,  which  alone  is  perfectly  rational,  is  impractica- 
ble till  social  science  has  advanced  much  further  than  at  present. 

Such  doubt  as  there  is,  relates  to  the  order  of  the  aesthetic  and 
scientific  evolutions.  Though  their  order  is  usually  what  I  have 
now  made  it,  it  may  be  objected  that  in  Germany,  the  development 
of  science  clearly  preceded  that  of  art.  But,  for  this  single  instance 
exceptional  reasons  might  be  assigned,  if  it  were  within  my  prov- 
ince ;  and  it  must  be  our  rule  to  study  the  civilization,  not  of  any 
one  nation,  however  important,  but  of  the  whole  portion  of  mankind 
involved  in  the  movement  of  western  Europe  ;  that  is  (specifying 
the  nations  once  for  all)  Italy,  France,  England,  Germany,  and 
Spain.  These  five  great  nations  may  be  regarded  as  having  con- 
stituted, after  the  first  half  of  the  Middle  Ages,  one  single  people,  im- 
mensely different  in  various  respects,  but  bound  up  together  under 
the  Catholic  and  feudal  systems,  and  undergoing  together  all  the 
subsequent  changes  which  the  system  brought  after  it.  This  being 
our  field  of  observation,  we  shall  decide  that  the  scientific  devel 
opinent  was  certainly  posterior  to  the  aesthetic.  This  is  remarkably 
elear  in  regard  to  Italy,  which  led  the  rest  of  the  world  in  the  most 
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important  particulars  of  civilization,  and  in  which  wc  observe  the 
spirit  of  Art  gradually  growing  up  on  the  traces  of  industry,  and 
preparing  the  way  for  science  and  philosophy,  through  its  beneficent 
property  of  awakening  speculation  in  even  the  most  ordinary  minds. 

Aj8  the  descending  order,  however,  was  the  natural  one  in  the  in- 
fancy of  society,  when  all  civilization  issued  from  the  theocratic 
principle;  and  as  it  will  again  be  the  natural  one  when  society  shall 
be  philosophically  organized,  it  is  now  the  natural  order  in  the  in- 
terior of  each  of  the  divisions  in  the  scale  of  human  pursuits.  In 
each,  we  shall  find  the  course  of  progression  to  l»e  from  the  more 
general  to  the  more  special, — from  the  abstract  to  the  concrete. 
And  thus,  for  five  centuries  past,  the  ascending  and  descending 
order  of  progression  has  paie  forward, — the  one  I'm-  the  general 
human  advancement,  and  the  other  for  the  three  special  modes  of 
advancement.      The  actual  case  represents  the  natural  course  of  an 

ideal  society,  whose  early  stages  could  be  preserved  from  theology 

and  war:   and   it    is  exhibited   to  Qg  now  in  the  more  restricted  in 
stance  of  individual  education, — in  as  far.  at  Least,  as  it  is  sponta- 
neous,— in  which,  aesthetic  follows  industrial  activity,  and  prepares 
for  scientific  and  philosophical  action. 

1  have  thus  laid  down  the  date  and  order  of  succession  of  modern 
civilization;  and  wc  may  proceed   to  survey  its  four  great  depart- 
ments,— beginning  with  the  industrial  evolution. 
Th« inbottmai      Ifc  appears  to  me  that  when    serfage  succeeded   to 
Movbm  slavery,  the  change  constituted  a   kind  of  direct  incor- 

poration, in  the  earliest  degree,  of  the  agricultural  population  with 
society  in  general,  to  which  that  population  had  been  hitherto  a  sort 
of  domestic  animals.  From  that  moment,  the  cultivator,  attached 
to  the  land,  which  was  then  the  most  stable  of  possessions,  began 
to  acquire,  even  in  his  poor  and  precarious  condition,  something 
like  social  right  ; — if  no  more,  the  most  elementary  of  all, — that  of 
forming  a  family,  properly  so  called,  which  wras  now,  for  the  first 
time,  sanctioned  by  his  new  position.  This  amelioration,  from 
which  all  other  civil  emancipation  proceeded,  seems  to  assign 
the  country  as  the  first  seat  of  popular  enfranchisement  ;  and  this 
great  social  phenomenon  connects  itself  naturally  with  the  instinc- 
tive predilection  of  feudal  chiefs  for  an  agricultural  life,  with  its 
precious  independence,  and  with  the  fine  spectacle,  so  common  in 
the  Middle  Ages,  of  the  holy  hands  of  monks  being  extended  to 
labors  always  before  regarded  as  degrading.  Thus,  the  condition 
of  the  country  appears  to  have  been  at  that  time  less  miserable  than 
that  of  the  towns,  except  in  the  case  of  some  few  centres,  which 
were  of  great  importance  as  points  of  support  for  future  efforts. 
There  can  be  no  doubt  of  the  tendency  of  the  medieval  system 
to  distribute  the  population  uniformly,  even  in  the  most  unfavorable 
localities,  by  an  interior  influence,  analogous  to  the  exterior,  which, 
interdicting  invasion,  established  settled  populations  in  the  most 
barren  countries  of  Europe.  We  must  unquestionably  refer  to  this 
period  the  systems  of  great  public  works  undertaken  to  improve 
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places  of  abode,  whose  inconveniences  could  not  longer  be  escaped 
from  by  a  hostile  emigration  ;  for  it  was  now  that  the  miraculous 
existence  of  Venice,  and  yet  more,  of  Holland,  began  to  become 
possible,  by  means  of  obstinate  and  thoroughly-organized  efforts, 
beside  which  the  most  laborious  of  ancient  operations  appear  but 
secondary  affairs..  Here  then  was  a  beginning  of  popular  emanci- 
pation, which  must  necessarily  precede  and  prepare  for  a  total 
abolition  of  personal  slavery  of  every  kind.  The  next  period,  of 
three  centuries,  from  the  beginning  of  the  eighth  to  that  of  the 
eleventh,  was  the  season  of  a  final  preparation  for  the  industrial 
life,  which  must  succeed  to  the  abolition  of  popular  servitude.  Of 
the  two  great  objects  of  the  institution  of  personal  bondage,  one 
had  been  accomplished  under  the  period  of  conquest; — the  leaving 
scope  to  military  activity  tor  the  accomplishment  of  its  ends.  The 
other, — the  providing  industrial  training  to  the  mass  of  men,  to 
whose  nature  toil  was  repugnant, — was  fulfilled  when  there  was  a 
cessation  of  the  influx  of  new  slaves,  and  when,  under  the  feudal 
system,  the  chiefs  were  dispersed  among  submissive  populations,  and 
their  inferiors  were  initiated  into  industrial  life  by  a  regular  organ- 
ization. A  starting-point  was  fixed  for  each  serf,  whence  he  might 
proceed,  by  extremely  slow  degrees,  toward  the  individual  inde- 
pendence,— the  principle  of  which  was  universally  sanctioned  by 
Catholic  morality.  The  conditions  of  ransom,  usually  very  moderate, 
affixed  to  such  liberation,  besides  regulating  a  just  and  useful  in- 
demnification, furnished  a  significant  safeguard  of  such  progress,  by 
showing  that  the  freed  man  was  capable  of  such  moderation  and 
foresight  as  rendered  him  fit  for  self-government.  For  this  indis- 
pensable  preparation  the  slave  of  a  more  ancient  time  was  unfit, 
while  the  serf  of  the  Middle  Ages  was  more  and  more  disposed  to 
it,  both  in  town  and  country,  by  the  influences  of  the  corresponding 
social  state. 

Such  was  the  temporal  influence  of  the  period  immediately  pre- 
ceding personal  emancipation.  The  spiritual  influence  is  obvious 
enough.  The  serfs  had  the  same  religion  with  their  superiors,  and 
the  same  fundamental  education  which  was  derived  from  it  ;  and 
not  only  did  religion  afford  them  rights  by  prescribing  reciprocal 
duties,  but  it  steadily  proclaimed  voluntary  emancipation  to  be  a 
Christian  duty, whenever  the  laboringclass  showed  its  inclination  and 
its  fitness  for  liberty.  The  famous  bull  of  Alexander  III.,  on  the 
general  abolition  of  slavery  in  Christendom,  was  merely  a  syste- 
matic sanction,  and  a  rather  late  one,  of  a  custom  which  had  been 
extending  for  some  centuries.  From  the  sixth  century,  the  tem- 
poral chiefs,  who  were  under  the  fresh  influences  of  Catholicism, 
had  conferred  personal  freedom,  sometimes  on  the  inhabitants  of  a 
considerable  district;  and  the  practice  spread  so  rapidly  that 
history  relates  some  few  cases  in  which  the  boon  came  too  early 
for  the  needs  and  the  desires  of  the  recipients.  The  influence 
which  thus  wrought,  was  not  that  of  moral  doctrine  alone.  The 
morality  was  enforced  by  the  persevering  action  of  a  priesthood 
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which  was  opposed  to  the  institution  of  caste,  and  open  to  be  re- 
oruited  from  every  social  class,  and  which  relied  mainly  for  the 
permanence  of  its  organization  on  the  laboring  classes,  whose  rise 
it  therefore  constantly  favored. 

1  have  said  that  at  the  beginning  of  the  change,  the  condition  of 
the  agricultural  laborers  was  less  burdensome  than  that  of  the  artifi- 
cers in  the  towns:  but  the  emancipation  proceeded  faster  in  the 
towns  than  in  the  country.  The  diffusion  of  the  agricultural  popu- 
/  it  ion,  and  the  more  empirical  nature  of  their  daily  employment, 
]  i ust  have  retarded  the  tendency  to  entire  emancipation,  and  the 
htuess  both  to  obtain  and  to  use  it;  the  residence  of  their  chiefs 
in  the  midst  of  them  would  generally  relax  the  desire,  nnd  increase 
the  difficulty  of  enfranchisement;  and  the  spiritual  influence  itself 
would  he  at  its  weakest  in  that  case.  Whereas,  the  town  popula- 
-  which  had  obtained,  as  organized  communities,  full  industrial 
•lopment,  reacted  upon  the  country  ;  so  that  during  the  twelfth, 
ami  vet  more  the  thirteenth  century,  the  cultivators  gradually  ob- 
tained freedom  in  almost  all  important  parts  of  Western  Europe,  as 
A  lain  Smith  and  Hume  have  shown  us  in  expositions  which  are  lu- 
minous, in  spite  of  the  injurious  influence  of  the  philosophy  of  their 
day.  If  we  look  at  the  process  from  the  other  end,  we  shall  see 
why  personal  liberty  must  have  been  first  obtained  in  the  cities  and 
,  >\sns.  The  servitude  was  more  onerous  there,  from  the  absence 
of  the  master,  who  delivered  over  the  multitude  to  the  despotism 
of  his  agent.  The  wish  for  liberation,  wiiich  must  thence  arise, 
was  aided  by  the  concentration  of  numbers,  which  made  its  fulfil- 
ment the  easier.  A  far  more  important  reason  was  that  the  labor 
of  the  townsmen,  whether  manufacturing  or  commercial,  was  of  a 
more  abstract  and  indirect  nature,  requiring  a  more  special  train 
ing  than  that  of  tilling  the  soil:  it  required  a  smaller  number  of 
agents,  a  more  easy  and  habitual  concert,  and  a  greater  freedom 
of  operative  action  ;  a  concurrence  of  qualities  which  easily  ex- 
plains the  earlier  emancipation  of  the  manufacturers  and  traders. 
If  my  space  permitted  further  analysis,  I  could  easily  show  that 
the  traders,  concerned  in  the  more  abstract  and  indirect  employ- 
ment, were  enfranchised  before  the  manufacturers  ;  and  that  the 
Srst  class  of  traders  who  obtained  their  freedom  were  those  who 
were  concerned  in  the  most  abstract  and  indirect  kind  of  commerce 
— that  of  money  exchanges.  The  money-changers  rose  to  be  opu- 
lent bankers,  the  first  of  whom  were  usually  Jews  ;  and,  as  Jews, 
outside  of  a  servitude  which  would  have  incorporated  them  with 
Christians,  however  otherwise  oppressed.  But  they  were  syste- 
matically encouraged  by  the  polity  of  the  time,  and  always  more 
free  in  Rome  than  in  any  other  part  of  Christendom.  In  preco- 
cious Italy,  the  most  special  precocity  was  in  the  commercial  genius 
which  made  Venice  the  wonder  of  the  civilized  world  ;  and  Genoa 
and  Pisa,  even  before  Florence.  The  same  kind  of  importance 
distirguished  the  commercial  elements  of  the  Hanseatic  League  and 
cities  of  Flanders:   and  the  nascent  industrial  prosperity  of  Prance 
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and  England  was  attributable  to  the  establishments,  in  the  thir- 
teenth century,  of  the  Italian  and  Hanseatic  traders,  which,  from 
being  mere  counting-houses,  became  magazines,  and  were  at  length 
transformed  into  great  centres  of  manufacture. 

In  inquiries  of  a  different  nature  from  this,  it  is  usual 
to  present  the  phase  of  political  struggle  as  beginning  Ky f  political 
with  the  enfranchisement  of  communities,  without  in- 
quiring whether  that  enfranchisement  had  any  other  origin  than 
accident,  or  some  evidently  insufficient  cause.  I  must  avoid  any 
such  fatal  break  in  the  history  of  society  by  pointing  out  how  and 
when  any  collective  liberty  was  acquired  by  communities.  The 
interval  between  the  obtaining  of  personal  and  collective  liberty 
was  short  ;  for  the  latter  was  not  only  a  necessary  consequence  of 
the  former,  because  without  it  there  could  be  no  great  industrial 
progress,  but  it  was  obtained  more  and  more  rapidly  as  the  forces 
of  opposition  relaxed  before  growing  success.  Independence  was 
obtained  more  easily  than  personal  liberty,  because  it  was  known 
that  the  one  could  not  long  be  withheld  when  the  other  was  grant- 
ed ;  and  it  can  scarcely  be  said  that  the  interval  between  the 
completion  of  the  first  movement  and  the  beginning  of  the  other 
was  longer  than  the  earlier  half  of  the  eleventh  century.  The 
feudal  organism,  dispersive  in  its. nature,  and  foreseeing  nothing  of 
the  future  struggles  which  must  ensue,  made  no  difficulty  of  admit- 
ting industrial  communities  among  the  elements  of  which  it  was 
composed.  The  Catholic  organism  was  even  more  favorable  to 
such  a  progression,  not  only  from  Christian  principle,  but  from  the 
support  that  the  sacerdotal  polity  expected  to  derive  from  the 
elevation  of  the  new  classes,  whose  mental  emancipation  was  as  yet 
dreamed  of  by  nobody. 

With  regard  to  the  dates, — the  entire  movement  of  personal 
emancipation,  from  the  end  of  slavery  to  the  end  of  serfage,  coin- 
cided with  that  of  defensive  warfare,  beginning  with  Charles  Mar- 
tel, and  ending  with  the  establishment  of  the  Normans  in  the  West: 
and  the  next  phase, — that  of  the  establishment  of  industrial  com- 
munities, with  its  resulting  operation  on  rural  enfranchisement, — 
was  coincident  with  the  crusading  struggle  against  the  invasion  of 
Mussulman  monotheism.  As  for  the  area,  it  was  precisely  that  of 
the  Catholic  and  feudal  system, — the  movement  taking  place  uni- 
versally within  the  limits  of  that  system,  and  nowhere  outside  of 
it,  either  under  the  Mohammedan  or  the  Byzantine  monotheism  ; 
and  it  was  easy  and  rapid  above  all  in  Italy,  where  the  Catholic 
and  feudal  organism  manifested  its  greatest  vigor.  The  Catholic 
influence  showed  itself  in  the  permanent  anxiety  of  the  popes  to 
accommodate  the  differences  which  impeded  the  nascent  coalition 
of  the  industrial  communities,  whose  polity  was  for  a  long  time 
habitually  directed  by  the  religious  orders.  And  the  feudal  influ- 
ence was  seen  at  the  western  limit  of  the  area,  where  the  Hanse 
Towns  arose  under  the  protection  of  the  Empire,  corresponding 
with  the  Italian  cities  by  the  natural  intervention  of  the  Flemish 
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towns,  and  completing  the  general  constitution  of  the  great  indus- 
trial movement  of  the  Middle  Ages,  which  spread,  by  the  Mediter- 
ranean basin,  to  the  furthest  parts  of  the  East,  and  by  the  Northern 
seas  to  the  northern  extremities  of  Europe  ;  an  area  of  European 
relations  far  more  vast  than  the  Roman  dominion  could  boast  in  its 
proudest  days.  It  is  for  philosophical  minds  to  feel  how  great  is 
our  obligation  to  the  regime  which  gave  its  first  impulse  to  our  ex- 
isting civilization,  however  incompatible  with  further  human  prog- 
ress that  system  may  have  become. 

Our  next  step  must  be  to  ascertain  the  natural  characteristics  of 
this  new  moving  power,  and  to  point  out  the  vices  which  have 
equally  distinguished  it,  up  to  this  time. 

ChRracterMtei  There  can  be  no  doubt  that  the  change  we  have  been 
ofthfinduBtrU]    examining  constitutes  the  greatest  temporal  revolution 

movement.  °.  ?.,.  F  ^ 

ever  experienced  by  mankind,  since  its  direct  effect 
was  to  change  irrevocably  the  natural  mode  of  existence.  If  the 
Greek  philosophers  of  twelve  centuries  before  had  been  told  that 
slavery  would  be  abolished,  and  that  the  free  men  of  a  great  and 
powerful  population  would  subject  themselves  to  labors  then  con- 
sidered servile,  the  boldest  and  most  generous  thinkers  would  have 
called  out  upon  a  Utopia  so  absurd  and  utterly  baseless  :  for  the 
world  was  yet  too  young  for  men  4;o  have  learned  that,  in  matters 
of  social  change,  spontaneous  and  gradual  evolutions  always  end  in 
far  transcending  the  most  audacious  original  speculation.  By  this 
vast  regeneration,  the  race  closed  its  preliminary  period,  and  entered 
upon  its  definitive  state,  in  regard  to  practical  life,  which  was 
thenceforth  brought  into  agreement  with  our  general  nature  ;  for  a 
life  of  labor  is,  when  become  habitual,  the  fittest  to  develop  all 
our  chief  dispositions  of  every  kind,  as  well  as  to  stimulate  to  co- 
operation ;  whereas  military  life  exercises  the  faculties  very  par- 
tially, and  makes  the  activity  of  some  depend  on  the  repression  of 
others 

By  the  highest  and  truest  test  that  we  can  apply, — 

the  gradual  ascendency  of  the  faculties  of  humanity 
over  those  of  animality, — the  substitution  of  the  industrial  for  the 
military  life  has  raised,  by  one  degree,  the  primitive  type  of  social 
Man.  The  use  of  the  understanding  in  practical  matters  is  more 
marked  in  the  industrial  life  of  the  moderns  than  in  the  military 
life  of  the  ancients,  if  we  compare  two  organisms  of  the  same  rank 
in  the  two  situations,  and  discard  all  reference  to  modern  military 
life,  which  requires  a  special  mechanical  character  in  the  common 
soldier.  Industrial  pursuit  is  suitable  to  the  intellectual  mediocrity 
of  the  vast  majority  of  the  race,  which  can  best  deal  wicb  clear, 
concrete,  limited  questions,  requiring  steady  but  easy  attention,  ad- 
mitting of  a  direct  or  proximate  solution,  relating  to  the  practical 
interests  of  civilized  life,  and  bringing  after  them  a  pretty  certain 
reward  of  ease  and  independence,  in  return  for  sense  and  industry. 
The  next  test, — the  influence  of  the  social  on  the  personal  instinct, 
— shows  us  that  industrial  life  favors  a  universal  goodwill,  because 
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every  man's  daily  toil  may  be  regarded  as  concerning  others  quite 
as  much  as  himself;  whereas  the  military  life  encouraged  the  most 
malignant  passions,  in  the  midst  of  the  noblest  devotedness.  If  it 
is  objected  that  minds  are  restricted,  and  that  selfishness  is  en- 
couraged, by  such  extreme  division  of  labor  and  care  for  private 
interest  as  we  every  day  witness,  the  explanation  is  that  the  indus- 
trial expansion  has  thus  far  been  merely  spontaneous,  not  having 
been  systemized  by  rational  principles,  as  it  is  destined  to  be. 
Till  it  is  organized  to  the  same  extent  as  the  military  system  was 
in  its  best  days,  it  would  be  unjust  to  compare  the  social  qualities 
of  the  two.  If  war,  with  its  barbarous  origin  and  temper,  could 
be  organized  into  an  instrument  of  social  service,  there  is  every 
reason  to  hope  that  the  vices  which  are  involved  in  industrial  pur- 
suit may  be,  in  like  manner,  neutralized  by  a  similar  method.  In 
the  absence  of  such  discipline,  the  industrial  life  has  unquestion- 
ably developed  new  intellectual  and  sympathetic  power  in  the  very 
lowest  class  of  the  population,  from  the  Middle  Ages  to  this  day. 

The  influence  of  the  change  on  domestic  life  has 
been  vast  ;  for  it  opened  that  mode  of  existence  for 
the  first  time  to  the  most  numerous  class, — there  being  nothing  in 
the  condition  of  slaves  or  serfs  which  is  worthy  the  name  of  family 
life.  Even  free  men  were  not  before  aware  of  the  destination  of 
mankind  at  large  for  domestic  life,  and  were  perpetually  drawn 
from  it  by  the  tumultuous  emotions  of  the  city  and  the  battle-field. 
Again,  the  two  great  family  relations  were  improved  by  the  change 
which  brought  the  occupations,  and  therefore  the  manners,  of  the 
two  sexes  into  more  resemblance,  and  which  lessened  the  absolute 
dependence  of  children  upon  their  parents.  Much  of  the  benefit  is 
lost  by  the  absence  of  organization  :  but  the  industrial  and  the 
Catholic  system  worked  well  together  in  favor  of  domestic  morality. 
And  if  there  seemed  reason  to  apprehend  that  the  subordination  of 
the  female  sex  would  suffer  by  the  independence  obtainable  by  women 
under  the  industrial  system,  the  danger  was  fully  compensated  for 
by  men  having  engrossed  various  occupations  that  before  belonged 
to  women,  and  thus  consigned  the  feebler  sex  to  that  domestic 
destination  to  which  alone  it  is  completely  adapted. 

Proceeding  to  the  social  aspect  of  the  change,  we  see 
that  the  industrial  movement  abolished  the  system  of 
Caste  by  setting  up  against  the  ancient  superiority  of  birth  that  of 
wealth  acquired  by  industry.  What  the  Catholic  system  had  done 
in  suppressing  the  sacerdotal  caste,  and  founding  spiritual  rank  on 
capacity,  the  industrial  movement  realized  in  its  own  way,  in  re- 
gard to  even  the  lowest  social  functions.  The  tendency  to  inheri- 
tance of  occupation  gave  way  in  the  lower  ranks  before  the  instinct 
of  general  improvement  which  had  caused  the  enfranchisement  it- 
self ;  and  in  the  higher  ranks,  before  the  well-known  impossibility 
of  preserving  great  commercial  and  manufacturing  fortunes  in  the 
same  families.  These  causes,  combined  with  the  increasingly  spe- 
cial character  of  employments   favored,  by  merely  temporal  meth- 
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ods,  a  closer  agreement  between  aptitudes  and  destination  :  and  at 
the  same  time,  the  natural  connection  between  private  and  public 
interest  was  directly  improved  by  that  marvellous  instinctive  social 
economy  by  which  each  industrial  member  is  constantly  employed 
in  devising  and  carrying  out  new  methods  of  serving  the  commu- 
nity,— every  private  operation  assuming  the  character  of  a  public 
function,  and  the  broad  old  division  between  the  two  becoming  in- 
distinguishable. Much  of  this  action  arose,  certainly,  from  the 
self-interest  and  cunning  proper  to  emancipated  slaves:  but  the 
love  of  gain  is  surely  preferable  to  the  love  of  pillage  which  pre- 
ceded it.  Much  of  the  imperfection  of  the  industrial  system  is  duo 
to  the  absence  of  organization  :  and  the  rest  to  the  imperfection  of 
human  nature;  but  the  vices  which  may  be  remedied  and  those 
which  can  not  arc  a  good  exchange  for  those  of  a  period  of  slavery 
and  war.  As  for  the  industrial  influence,  as  it  affected  social  trans- 
actions,— it  substituted  the  principle  of  reconciliation  of  interests 
for  the  spirit,  first  hostile  and  then  Litigious,  which  had  prevailed 
before.  During  the  medieval  period,  when  industrial  communities 
Legislated  independently,  before  the  formations  of  the  greater 
polities,  there  wen-  commercial  tribunals  and  regulations  which  do 
great  honor  to  the  Eanseatic  merchants,  whose  jurisdiction  con- 
trasts very  favorably  with  others  of  that  age.  Even  such  despotic 
action  as  there  was  in  the  system  was  an  improvement.  Consider- 
ing the  natural  indolence  of  the  human  constitution,  it,  could  hardly 
have  been  foreseen  that  the  prevailing  desire  of  the  majority  of 
free  men  would  be  for  permanent  labor;  but  when  this  happened, 
the  granting  or  refusal  of  work  became  the  common  basis  of  social 
discipline,  preventive  and  coercive,  and  the  great  substitute  for 
direct  force.  However  this  new  power  may  need  regulation,  there 
can  be  no  doubt  of  its  superiority  to  the  military  principle  of  dis- 
cipline, in  which  pain  and  death  were  the  sanction  of  all  subordi- 
nation. The  industrial  principle  of  discipline  is  less  oppressive, 
more  indirect,  and  therefore  avoidable  ;  and  it  leaves  room  for  a 
clearer  and  more  active  sense  of  the  reciprocal  need  of  co-operation, 
and  for  more  conciliating  manners.  The  international  operation  of 
the  industrial  spirit  is  as  remarkable  as  any  part  of  its  action. 
All  causes  of  international  antipathy,  even  the  religious,  have  suc- 
cumbed to  it.  Deficient  as  it  is  in  organization,  the  most  powerful 
retrograde  system  has  receded  before  it  ;  even  the  national  egotism 
of  England  having  been  unable  to  restrain  the  perpetual  extension 
of  the  pacific  dispositions  of  commerce  toward  rival  nations.  What- 
ever may  have  been  the  original  effect  of  the  military  spirit  in  ex- 
tending human  association,  it  not  only  had  been  completely  ex- 
hausted, but  it  could  never  have  been  comparable  to  the  industrial 
spirit  in  admitting  of  the  total  assimilation  of  the  human  race. 

This  estimate  of  the  qualities  of  the  industrial  system  was  requir- 
ed by  the  vastness  of  the  change  which  it  introduced  into  social  life. 
It  brings  us  up  to  the  assigned  date,  at  the  opening  of  the  fourteenth 
century,  whence,  having  settled  the  relation  of  the  industrial  period 
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to  more  ancient  institutions,  we  may  proceed  with  our  historical 
analysis  of  its  development.  In  what  remains  for  me  to  say,  it  will 
be  understood  that,  for  reasons  already  sufficiently  explained,  I  speak 
of  the  concentrated  industry  of  towns. 

The  policy  of  the  laboring  classes,  from  their  first  emancipation 
inward,  has  been,  generally  speaking,  distinguished  by  two  char- 
acteristics,— speciality,  with  liberty  for  its  condition  ;  that  is,  such 
new  powers  as  have  been  sought  have  been  desired  for  industrial 
purposes  :  and  political  efforts  have  had  industrial  liberty  for  their 
object. 

It  was  as  a  safeguard  of  such  elementary  freedom 
that  the  primitive  independence  of  the  town  populations 
was  so  important,  in  the  midst  of  many  errors  :  and  this  was  the 
destination  of  the  guilds  which  incorporated  the  members  of  each 
craft,  and  protected  individual  industry  at  first,  however  they  might 
oppress  it  at  last.  By  preventing  capricious  changes  of  occupation 
also,  they  helped  the  formation  of  industrial  manners,  and  exerted 
a  moral  influence  which  was  of  high  importance  in  so  new  a  mode 
of  life.  This  is  the  true  origin  of  the  characteristic  passion  of 
modern  society  for  universal  and  permanent  liberty,  as  a  natural 
consequence  of  personal  emancipation,  and  a  condition  of  every 
man's  proper  activity.  In  as  far  as  it  rested  on  an  industrial  basis, 
their  policy  was  secure  :  and  we  must  therefore  depart  from  common 
opinion  so  far  as  to  think  that  the  preceding  political  repression, 
under  the  theological  and  military  system,  was  fortunate  for  the  new 
element,  as  long  as  it  was  not  fatal  to  it.  An  evidence  of  this  is 
afforded  by  the  misfortunes  of  communities  in  which  the  repression 
ceased  too  soon,  and  retrograde  influences  were  mixed  up  with  the 
progressive,  in  the  form  of  political  ambition.  The  Italian  cities, 
which  had  been  foremost  in  political  liberty,  paid  for  the  privilege 
by  fatal  mutual  animosities  and  internal  quarrels,  till  their  turbulent 
independence  issued  everywhere  in  the  supremacy  of  a  local  family, 
— first  feudal  in  Lombardy,  and  afterward  industrial  in  Tuscany. 
But  Venice  was  saved  from  the  fate  of  her  neighbors  :  and  the 
Hanse  Towns,  by  their  political  liberty  being  restricted  till  their 
commerce  was  established,  escaped  all  fruitless  disturbances  of  the 
industrial  life,  which  grew  up  within  them  as  prosperously  as  in  the 
midst  of  the  most  powerful  feudal  organizations, — like  those  of 
England  and  France.  And  thus  the  action  of  the  corresponding 
regime,  which  appeared  to  be  so  much  pure  hinderance  to  the  new 
element,  was  in  fact  one  of  the  main  conditions  of  its  development. 

The  relation  of  the  industrial  element  to  the  corre-  Reiation  to  ca- 
sponding  powers,  and  especially  the  spiritual,  may  be  thoiicism. 
easily  anticipated.  It  was  warmly  welcomed  by  Catholicism,  both 
on  account  of  its  conformity  with  the  general  spirit  of  the  system, 
and  as  an  ally  of  the  ecclesiastical  power  in  its  political  antagonism. 
On  the  other  hand,  there  were  discordances  from  the  theological 
•character  of  the  philosophy  of  the  time.  Besides  the  anti-theolo- 
gical character  ol  industry,  as  action  by  Man  on  the  external  world, 
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a  more  d'rect  discrepancy  arose  between  the  ardor  of  industrial 
activity  and  the  due  Christian  care  for  personal  salvation.  The  ab- 
solute character  of  theological  doctrine  prevented  its  accommodation 
to  circumstances  unforeseen  at  the  time  of  its  formation;  and  it 
could  only  interfere  by  vague  and  imperfect  precepts,  which  were 
often  incompatible  with  the  conditions  of  industrial  life.  One  in- 
stance of  this  is  the  denunciation  of  usury  by  the  clergy.  After 
being  of  some  use  in  restraining  cupidity,  this  prohibition  became  a 
hinderance  to  indispensable  transactions,  and  indirectly  stimulated 
extortion.  To  this  day  the  clergy  have  been  unable,  after  all  their 
laborious  theological  Speculation,  to  agree  upon  any  theory  about 
the  interest  of  money  Lent  :  and  thus  has  religious  morality,  devoid 
of  popular  good  sense,  been  for  ages  an  unsuccessful  adversary  of 
industry,  with  popular  wisdom  lor  its  ally.  The  opposition  thus 
arising  explains  why  the  Laboring  classes,  though  receiving  with  re- 
spect the  intervention  of  the  clergy  in  their  general  affairs,  always 
turned  with  decided  preference  to  the  temporal  power,  which  never 
seriously  interfered  with  their  activity.  Before  the  time  came  for 
,  ,  .     social  rivalship  between  the  aristocracy  of  birth  and 
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temporal  author-  that  ot  wealth,  the  industrial  class  regarded  the  nobility 
as  (by  their  luxury)  the  great  cause  of  production,  and, 
by  the  superiority  of  their  moral  training,  the  best  types  of  individual 
perfection.  In  both  these  ways  feudal  manners  have  certainly  been 
constantly  favorable  to  industry.  To  this  day  new  inventions  are 
proposed  even  too  much  with  a  view  to  the  rich  few  rather  than  the 
great  multitude  of  consumers;  and  social  superiority  and  hereditary 
wealth  have,  on  the  whole,  encouraged  a  largeness  of  views  and  a 
generosity  of  sentiment  among  the  feudal  class  which  would  have 
been  incompatible  with  the  special  pre-occupations  of  industrial 
pursuit,  and  which  have  ever  been  looked  up  to  as  matters  of  imita- 
tion by  the  laboring  classes.  There  is  every  reason  to  suppose  that 
the  possession  of  a  great  patrimonial  fortune  will  always  be  a  ground 
of  social  influence  ;  and  it  is  difficult  to  overrate  its  importance  in 
the  times  nearest  to  the  origin  of  industrial  pursuit.  The  attach- 
ment to  royalty  must  have  been  more  eminent  than  that  to  aristoc- 
racy ;  and  while  industry  was  looking  up  to  the  local  temporal 
authority,  whatever  might  be  its  form,  it  usually  turned  with  a  higher 
preference  to  the  central  element;  for  royalty  offered  all  the  advan- 
tages of  aristocracy,  without  the  same  danger  from  collision  ;  the 
only  set-off  being  the  payment  of  taxes,  which  could  not  have  ap- 
peared burdensome  to  nations  who  were  yet  in  the  fresh  enjoyment 
of  this  power  of  commuting  their  social  difficulties.  Thus  the  in- 
dustrial populations  in  general  were  specially  attached  to  royalty, 
at  the  very  time  that  in  some  exceptional  cases — in  England,  for 
one — they  were  leagued  with  the  nobility  against  royalty,  and,  by 
that  permanent  tendency,  retarding  the  natural  decline  of  the  royal 
power. 

As  for  the  management  of  the  industrial  polity,  it  at 
first  fell  into  the  hands  of  the  clergy  or  nobles,  whose 
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interests  were  bound  up  with  those  of  the  industrial  communities  ; 
and  chief  among  them  we  observe  the  recent  religious  orders,  and 
then  some  great  feudal  families,  who  acquiesced  in  the  new  state  of 
things,  and  were  content  to  establish  their  greatness  on  an  alliance 
with  industry.  But  a  special  class  was  soon  required  for  the  con- 
duct of  the  new  polity  ;  and  that  class  was  the  Legists,  whom  we 
have  seen  before  to  be  occupied  in  taking  the  old  system  to  pieces, 
while  we  here  find  them  helping  to  construct  the  new  one.  How- 
ever deplorable  their  influence  has  since  been  found,  from  its  undue 
protraction,  we  must  not  forget  that  it  was  indispensable,  at  a  time 
when  the  Legists  were  the  only  class  who  could  confer  with  the 
ancient  powers  about  industrial  affairs,  whose  interests  were  bound 
up  with  those  of  town  populations,  and  whose  intervention  set  the 
working  classes  free  to  follow  their  own  occupations,  without  dis- 
turbance from  political  agitations  which,  could  be  carried  on  by 
deputy. 

The  reader  will  remember  that  the  five  centuries  of  the  revolu- 
tionary period  were,  in  the  last  chapter,  divided  into  three  por- 
tions :  that  the  period  of  spontaneous  decay  of  the  an- 
cient system  extended  to  the  end  of  the  fifteenth  cen- 
tury ;  and  that  the  subsequent  period  of  systematic  destruction  was 
divided  into  two, — the  Protestant  period  of  the  negative  philosophy, 
extending  to  about  the  middle  of  the  seventeenth  century,  and  the 
Deistical  period,  occupying  the  rest  of  the  time.  The  same  divi- 
sion precisely  suits  the  analysis  of  industrial  development  ;  and  I 
therefore  repeat  it,  impressed  with  the  coincidence  of  the  periods  of 
critical  and  organic  progression.  It  was  perfectly  natural  that 
the  two  movements  should  proceed  together.  The  decaying  powers 
gave  out  some  of  their  strength  to  the  rising  ones,  both  through  the 
sympathy  which  the  Catholic  and  feudal  spirit  entertained  for  nas- 
cent industry,  and  for  the  political  reasons  which  urged  the  tem- 
poral power  to  secure  the  support  of  the  new  body  of  social  forces  ; 
while,  on  the  other  hand,  the  extension  and  consolidation  of  in- 
dustry helped  the  decay  of  the  old  system  by  undermining  the  cus- 
tomary subordination  of  the  classes  which  were  learning  indepen- 
dence. From  this  time  the  great  cities,  the  centres  of  civilization, 
became  united  in  common  interests,  and  drew  into  their  influence 
the  more  diffused  populations  of  which  they  thus  became  the  protec- 
tors ;  and  London,  Amsterdam,  and  other  great  commercial  cities, 
and  even  Paris,  assumed,  on  other  than  political  grounds,  an  influ- 
ence very  unlike  that  proud  spirit  of  universal  domination  exhibited 
of  old  by  the  few  strongholds  of  military  activity.  Then  arose  paid 
armies,  as  an  expedient  at  first,  and  soon  as  a  per- 
manent institution.  The  innovation  had  an  industrial 
origin,  beginning  at  Venice,  at  the  opening  of  the  fourteenth  cen- 
tury, and  then  extending  by  way  of  Florence  to  other  states,  and 
over  all  Western  Europe,  testifying  to  the  antipathy  of  the  new 
populations  for  military  life,  which  was  henceforth  consigned  to  a 
special  minority,  ever  decreasing  in  its  proportion  to  the  rest  of 
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society,  though  usually  more  numerous  in  some  instances  of  modern 
warfare.  The  decline  of  the  old  system  was  hastened  by  the  peo- 
ple being  thus  withdrawn  from  the  military  chiefs,  and  placed  under 
industrial  leaders;  and  again,  by  the  discrediting  of  the  charities 
administered  by  the  clergy,  when  Letter  resources  against  want 
were  opened  by  industry.  These  advantages  were  the  greater  from 
the  workmen  being  few,  and  highly-skilled  workmen  extremely  few, 
in  comparison  with  the  present  time,  and  therefore  individually  more 
powerful.     We  see  in  this  period  even  the  first  indica- 

l'ublic  credit.         f.  r  ,,.  ...  ,.\.  ,,  ',  . 

tions  or  public  credit,  which  is  usually  supposed  to  be 
of  much  later  origin.  I  can  not  hesitate  in  referring  it  to  the  efforts 
of  Florence  and  Venice  about  the  middle  of  the  fourteenth  century, 
presently  followed  by  the  Batik  of  Genoa,  which  was  a  vast  and  ac- 
tive organization  before  Holland  and  England  had  acquired  any 
considerable  financial  importance. 

In  the  decisive  struggle  between  royalty  and  nobility  we  see  in- 
dustry taking  different  sides  in  different  places,  but  always  on  the 
same  principle, — that  of  supporting  the  feebler  party,  in  expecta- 
tion of  reciprocal  service,  and  in  the  intention  of  victory.  There 
Political  aiu-  was  no  concert  in  this,  but  merely  natural  policy  ;  and 
BnoeB*  we  see,  accordingly,  that  the  industrial  power  formed 

a  political  alliance  with  royalty  in  France,  and  with  the  feudal  aris- 
tocracy in  England,  notwithstanding  the  natural  sympathy  which, 
as  I  have  explained,  would  have  decided  the  English  case  the  other 
way.  Here  we  find  the  origin  of  the  characteristic  differences  be- 
tween French  and  English  industry, — the  first  tending  to  centraliza- 
tion, and  the  second  to  partial  combinations,  according  to  the  feudal 
principles  on  which  each  set  out.  The  first  is  the  most  natural  and 
favorable  to  industry,  and  spread  over  the  greater  part  of  Western 
Europe  ;  the  second  was  an  exceptional  case,  though  shared  by 
some  few  continental  populations.  The  first  encouraged  a  greater 
generality,  and  prepared  the  working  class  for  an  earlier  concep- 
tion of  a  genuine  organization,  such  as  is  even  yet  however  too  little 
dreamed  of  by  anybody  ;  whereas,  the  second  encouraged  a  greater 
speciality,  and  thus  aggravated  the  besetting  vice  of  the  industrial 
movement.  As  an  exemplification  of  the  two  methods,  Louis  XI.  es- 
tablished the  post, — a  truly  royal  intervention  in  European  industry; 
while  the  English  carried  their  distrust  of  centralization  so  far  as 
to  refuse  as  long  as  possible  the  institution  of  a  police  sufficient  to 
protect  their  great  cities. 

Mechanical  in-  I  mentioned  before  that  the  condition  of  slavery  was 
ventions.  unfavorable  to  mechanical   inventions:    and  we  may 

look  to  this  period  for  confirmation  of  the  converse  truth.     We 
must  refer  to  the  latter  part  of  the  period  for  the  majority  of  such 
inventions;  but  I  must  point  out  here  that  the  earlier  portion  gave 
us  the  compass,  fire-arms,  and  the  invention  of  print- 

The  Compass.       .  -»-       .      \  ^,  .  ,     .        l 

ing.  It  is  true,  the  compass  was  invented  two  cen- 
turies before;  but  it  was  not  till  the  fourteenth  century  that  it  was 
improved  and  adapted  for  use;  that  is,  it  lay  useless  till  the  exten- 
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sion  and  improvement  of  navigation  converted  it  into  a  practical 
need.  Whether  gunpowder  was  now  invented,  or  revived  from  dis- 
use, the  sudden  employment  of  fire-arms  is  a  sign  of  the 
times.  Military  methods  were  improved,  that  the  in- 
dustrial population  might  defend  itself  against  the  military  caste 
without  undergoing  the  long  and  irksome  apprenticeship  formerly 
necessary  ;  and  the  art  was  particularly  suitable  to  the  paid  sol- 
diery, whom  kings  and  cities  might  thus  enable  to  conquer  a  power- 
ful feudal  coalition.  I  have  before  pointed  out  that  this  new  facil- 
ity did  not  protract  the  warlike  period  ;  and  we  must  be  very  well 
aware  that  the  prevalence  of  war  does  not  depend  on  the  excellence 
of  its  apparatus  ;  for  the  warfare  of  our  own  time  is  immeasurably 
less  than  our  knowledge  and  resources  would  enable  it  to  be,  if  the 
spirit  were  not  wanting.  And  again,  I  think  it  a  mistake  to  sup- 
pose that  the  increased  expense  of  modern  warfare  is  owing  to  the 
introduction  of  new  apparatus.  I  believe,  on  the  contrary,  that  if 
we  could  compare  the  accounts  of  ancient  and  modern  warfare,  we 
should  find  that  the  new  methods  are  decidedly  economical,  and 
that  the  increased  expense  arises  from  the  substitution  of  mercen- 
aries for  volunteer  armies, — a  change  which  must  have  produced 
the  same  result,  if  the  weapons  had  remained  the  same  as  of  old. 
Again,  I  must  point  out  the  services  rendered  to  natural  philosophy 
by  the  scientific  pursuit  of  war, — by  means  at  once  of  the  common 
interest  in  those  departments  of  knowledge,  and  of  the  special 
establishments  which  seem  to  make  the  military  spirit  an  instru- 
ment, as  it  were,  of  modern  civilization,  through  the  rational  posi- 
tivity  which  it  has  thus  acquired. 

The  commonest  error  in  regard  to  the  third  of  these 

,     ,,       s   ,      ,  .  Art  of  Printing. 

inventions,  is  to  connect  the  whole  progressive  move- 
ment with  the  art  of  printing,  which  was  only  the  most  powerful 
material  means  of  its  propagation,  and  therefore  of  its  indirect 
consolidation.  Like  its  predecessors,  and  even  more  than  they,  this 
great  innovation  was  a  result  of  the  state  of  contemporary  society, 
which  had  been  preparing  for  three  centuries.  In  the  vaunted  days 
of  antiquity,  when  slavery  and  war  left  only  a  very  small  number 
of  readers,  the  ordinary  method  of  propagating  writing  sufficed, 
even  for  occasional  extraordinary  demands  :  but  the  case  was  far 
otherwise  in  the  Middle  Ages,  when  the  vast  clergy  of  Europe  con- 
stituted a  reading  class  to  whom  it  was  of  the  utmost  importance  to 
render  transcription  cheap  and  rapid.  During  the  scholastic  pe- 
riod, when  the  universities  became  thronged,  the  matter  became  one 
of  serious  anxiety  ;  and  in  the  twelfth  century,  the  multiplication 
of  copies  far  exceeded  anything  that  the  ancients  could  have  known. 
And  when  universal  personal  emancipation  succeeded,  and  indus- 
trial activity  spread,  and  increased  ease  multiplied  the  number  of 
readers,  and  more  and  more  written  instruction  was  required  to 
supply  to  the  lowest  classes  the  want  of  the  oral  teaching  which 
was  now  insufficient,  the  concurrence  of  demands,  under  the  aesthet- 
ic, scientific,  and  philosophical  pressure  of  the  times  is  quite  enough 
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to  account  for  the  invention  of  printing.  No  such  preparation  had 
ever  before  been  made  for  the  rise  of  any  art  as  now  for  that  of 
printing,  while  yet  modern  industry  had  afforded  some  strong  proofs 
of  its  aptitude  to  employ  mechanical  methods,  in  the  place  of  human 
agents.  Paper  had  been  invented  centuries  before, — no  doubt  be- 
cause it  was  wanted  for  transcriptions;  and  it  would  be  more  rea- 
sonable to  inquire  why  the  art  of  printing  was  so  long  in  coming,  than 
to  wonder  at  its  appearance.  It  was  in  Germany  especially  that 
the  need  of  a  better  method  of  multiplying  books  was  felt,  during 
the  great  controversies  about  the  nationalization  of  the  clergies  of 
Europe.  And  when  the  method  had  been  found,  there  ensued  a 
most  important  connection  between  intellectual  progress  and  the 
Spread  of  a  new  art,  of  such  industrial  value  that  the  guardian 
powers  of  industry  could  not  but  respect  it  more  and  more,  and  the 
most  obscure  policy  was  compelled  to  tolerate  the  free  circulation 
of  books,  and  favor  their  production,  as  a  source  of  public  wealth. 
This  was  first  the  case  in  Holland,  and  then  everywhere  else,  con- 
tributing to  restrain  the  retrograde  aspirations  of  the  governments, 
instigated  by  abuses  of  the  press,  such  as  are  mixed  up  with  the 
noblest  services,  while  the  press  remains  under  the  liabilities  of  our 
spiritual  anarchy, — Thus  then  it  appears  that  while  all  the  condi- 
tions were  long  preparing  for  these  three  great  inventions,  there 
were  no  technological  difficulties  about  them  which  prevented  their 
appearance,  when  they  were  sought  with  a  persevering  intention. 
If  it  be  true  that  they  had  long  existed  among  Asiatic  nations,  we 
have  only  another  proof  that  they  did  not  originate  the  great  social 
changes  of  which  they  were  the  instruments  and  the  propagators; 
for  they  have  produced  no  such  effects  in  the  East.  In  noticing 
them,  I  have  for  once  quitted  my  principle  of  generality,  in  consid- 
eration of  their  importance,  and  of  the  erroneous  judgment  usually 
pronounced  upon  them.  I  need  not  say  that  I  shall  pass  over  all 
other  discoveries,  whatever  may  be  their  merit  and  importance,  be- 
cause these  are  enough  for  the  purpose  for  which  I  diverged  from 
my  abstract  dynamical  analysis.  The  two  great  geographical  dis- 
Maritime  dis-  coveries  of  that  age  belong  by  their  results  to  the  next 
covery.  period  ;  but  they  must  be  noticed  here  on  account  of 

their  derivation  from  the  earlier  part  of  the  movement.  The  expe- 
ditions of  Columbus  and  of  Yascode  Gama  were  certainly  owing  to 
the  disposition  of  modern  industry  to  explore  the  ^surface  of  the 
globe,  after  the  school  of  Alexandria  had  proved  its  form,  and  now 
that  the  compass  permitted  bolder  enterprises  at  sea,  at  the  same 
time  that  new  fields  for  commercial  activity  were  wanted.  The 
growing  concentration  of  the  temporal  power  now  permitted  the 
necessary  accumulation  of  resources  ;  which  was  not  the  case  ear- 
lier, nor  would  have  been  later  among  powers  like  the  Italian,  for 
instance,  which,  however  eminent  its  naval  force,  were  occupied 
with  struggles  at  home.  If,  as  is  probable,  hardy  Scandinavian 
pirates  really  visited  North  America  some  centuries  before,  the  frnir- 
lessness  of  their  enterprise  proves  that  there  was  nothing  fortuitous 
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in  the  achievement  when  it  did  take  place,  and  that  the  social  value 
of  such  deeds  depends  on  their  connection  with  contemporary  civil- 
ization. In  this  case,  the  discovery  of  Columbus  was  prepared  for 
during  the  fifteenth  century  by  Atlantic  excursions  of  increasing 
boldness,  gradually  followed  by  European  settlements. 

During  the  second  of  our  three  periods,  the  Protes- 
tant, we  shall  find  the  positive  and  the  negative  pro- 
gression still  coinciding,  as  before.  The  industrial  movement  was 
obtaining  something  like  regulation,  while  the  revolutionary  move- 
ment was  becoming  subject  to  a  directly  critical  philosophy.  The 
working  classes  were  no  longer  regarded  merely  as  an  auxiliary 
force  which  the  temporal  power  would  be  wise  to  propitiate  by  con- 
cessions. The  advanced  concentration  of  the  political  power,  fa- 
vorable as  it  was  to  enlargement  of  views,  revealed  to  the  modern 
governments,  whether  royal  or  aristocratic,  the  relation  that  indus- 
try now  bore  to  the  rest  of  the  political  system.  I  do  not  mean 
that  the  time  was  come  for  rulers  to  take  philosophical  views  of 
the  necessary  preponderance  of  industry.  War  was  still  regarded 
as  the  chief  end  of  government  ;  but  it  was  perceived  that  industry 
must  be  favored  as  the  basis  of  military  power.  And  thus  we  see 
that  is  no  fancy  of  the  historian,  but  necessary  fact,  that  the  two 
kinds  of  progress  became  systematic  at  the  same  time  and  in  the 
same  degree. 

Again,  we  find  in  the  positive  as  in  the  negative  case  a  great 
difference  in  the  mode  of  progression,  according  as  it  is  related  to 
the  central  or  to  the  local  forces  of  the  system  ;  whether  the  tem- 
poral dictatorship  in  the  one  case  resided  in  the  sovereign  or  in 
the  aristocracy  ;  and  whether,  in  the  other  case,  the  chief  industrial 
cities  should  preserve  their  independence,  or  should  give  way  before 
wide  national  organization.  In  the  first  instance,  indeed,  both  the 
monarchial  and  the  aristocratic  polity  required  the  sacrifice  of  the 
great  commercial  cities,  whose  independence  had  once  been  ne- 
cessary, but  was  now  become  obstructive,  through  their  mutual 
rivalry.  They  were  humbled  therefore  without  opposition  from  any 
quarter.  But  they  left  stronger  traces  of  their  original  industrial 
constitution  under  the  rule  of  the  aristocracy  than  under  that  of 
royalty.  The  old  urban  privileges  were  more  completely  effaced 
by  the  systematic  action  of  royalty  than  by  the  more  desultory  ac- 
tion of  aristocratic  rule.  The  difference  was  felt,  beyond  the 
period,  in  the  advantages  and  disadvantages  of  the  two  methods, 
and  in  the  attachment  of  their  respective  advocates.  The  French, 
or  monarchial  system,  issued  in  the  works  which  distinguished 
Colbert's  administration,  and  which  exhibited  a  regulation  of  indus- 
try which,  considering  the  age,  I  believe  to  be  the  finest  type  of 
administration  that  is  upon  record.  But  the  tendency  of  monarchy 
to  fall  back  upon  aristocracy  prevented  the  method  from  being  dur- 
able; so  that  it  merely  yielded  a  temporary  impulse,  and  indicated 
what  might  be  done  under  a  future  and  better-grounded  organiza- 
tion.    The  other  method,  which  originated  in  Holland,  but  was  best 
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exemplified  in  England,  began  to  show  its  true  tendencies  in  the  time 
of  Cromwell,  though  it  had  been  prepared  for  in  the  reign  of  Eliza- 
beth. Its  chief  advantage  was  the  union  between  the  industrial  and 
the  feudal  elements,  through  the  active  or  passive  participation  of 
the  nobility  in  industrial  operations,  which  were  thus  ennobled  in  the 
popular  view.  It  was  in  this  way  that  the  prosperity  of  Venice 
had  been  founded  three  centuries  before  ;  and  we  see  in  it  something 
that  contrasts  finely  with  the  stupid  contempt  of  the  French  aris- 
tocracy for  the  working  classes.  But  the  example  of  Venice  shows 
that  this  method  is  not  favorable  to  the  prosperity  of  industry,  nor, 
in  the  long  run,  to  its  organization.  It  aggravates  the  tendency  to 
detail,  and  to  national  exclusiveness  ;  and  it  preserves  the  influence 
of  that  element  of  the  feudal  system  which  clings  the  most  perti- 
naciously to  the  old  régime.  As  for  the  area  occupied  by  each 
method, — with  the  exception  of  Prussia,  which  offered  an  anomalous 
spectacle  of  the  union  of  legal  Protestantism  with  genuine  monarchy, 
for  reasons  which  it  is  not  possible  for  me  to  go  into  here, — the 
connection  of  industry  with  the  royal  power  took  place  in  Catholic 
countries,  and  with  aristocratic  power  in  Protestant  countries. 
The  theological  spirit  is  equally  adverse  to  industry  in  the  Catholic 
and  in  the  Protestant  form  ;  but  the  Protestant  had  the  temporary 
advantage  of  encouraging  personal  activity.  The  effect  was  seen 
in  Holland  being  first,  and  England  afterward,  the  centre  of  Euro- 
pean industry:  but  the  Protestant  nations  are  probably  destined  to 
pay  the  price  of  their  transient  superiority  by  their  comparative  in- 
aptitude for  a  genuine  and  extensive  reorganization. 

One  evidence  that  the  industrial  movement  was  be- 
coming organized  at  this  period  is  the  rise  of  the  Colo- 
nial system.  It  is  an  interesting  question  whether  colonization  on 
the  whole  advanced  or  retarded  the  evolution  of  modern  society. 
On  the  one  hand,  it  opened  a  new  career  to  the  military  spirit  by 
land  and  sea,  and  there  was  a  revival  of  the  religious  spirit,  from 
its  suitability  to  the  less  civilized  populations  abroad  ;  and  thus  the 
theological  and  military  régime  was  protracted,  and  the  time  of  re- 
organization was  set  further  off.  But  again,  the  new  extension  of 
human  relations  improved  the  existing  idea  of  the  final  regeneration, 
by  showing  how  it  was  destined  to  include  the  whole  human  race, 
and  thus  condemning  the  policy,  then  very  common,  of  systematical- 
ly destroying  the  races  of  men,  in  despair  of  incorporating  them. 
Again,  by  the  stimulus  which  colonization  imparted  to  industry,  its 
social  and  political  importance  was  so  much  enhanced  that,  on  the 
whole,  I  have  no  doubt  that  the  general  progress  was  accelerated 
by  this  great  new  European  event, — though  by  no  means  to  the 
extent  commonly  supposed.  It  is  a  true  remark  of  some  of  the 
most  eminent  of  the  Scotch  philosophers,  that  some  countries,  which 
by  their  geographical  position,  or  from  other  causes,  have  had  least 
share  in  colonization,  have  benefited  quite  as  much  by  it  as  the 
rest,  and  some  even  more.  The  main  diversity  in  modes  of  colon- 
ization results  from  its  being  effected  under  Catholic  and  monarchi- 


SLAVERY.  703 

cal,  or  Protestant  and  aristocratic  rule.  Dutch  colonization,  with  the 
regular  destruction  of  products  that  it  caused  in  the  Indian  Archi- 
pelago, is  an  example  of  the  last  mode,  which  encourages  individual 
activity  and  rapacity  and  national  selfishness.  In  the  other  case, 
the  enterprise  has  more  of  a  political  than  an  industrial  character. 
If  we  compare  the  colonial  system  of  Spain,  and  even  of  Portugal, 
with  that  of  Holland  and  England,  we  find  in  it,  not  only  a  syste- 
matic concentration.  Catholic  and  monarchial,  of  the  ruling  power, 
but  a  complement  of  the  retrograde  policy  organized  at  home:  for 
it  opened  a  new  sphere  of  personal  advantage  to  the  priesthood  and 
nobility,  and  at  the  same  time  an  outlet  for  the  restless  activity 
which  imperilled  the  system  in  the  mother-country.  So  that  I  sus- 
pect, as  several  philosophers  have  done,  that  for  Spain,  at  least, 
the  colonial  movement  was  a  social  retardation. 

I  can  not  quit  this  part  of  my  subject  without  enter- 
ing my  protest,  together  with  that  of  all  philosophy, 
against  the  rapacity  by  which  the  great  colonizing  movement  has 
been  everywhere  disgraced.  Three  centuries  after  personal  eman- 
cipation had  been  obtained  in  Europe,  Catholicism,  in  its  decay,  not 
only  sanctioned  but  instigated  the  extermination  of  whole  races,  and 
the  institution  of  a  slavery  infinitely  more  dangerous  than  that 
which,  in  its  better  days,  it  had  so  nobly  assisted  to  overthrow. 
I  need  not  repeat  my  condemnation  of  the  disgraceful  anomaly  of 
modern  slavery,  nor  the  grounds  of  that  condemnation.  As  to  the 
reaction  of  this  monstrous  crime  on  European  civilization, — it  in- 
directly favors  the  retrograde  or  stationary  spirit,  by  preventing 
the  true  philosophical  extension  of  the  generous  elementary  prin- 
ciples of  modern  progress;  since  their  most  active  defenders  are 
apt  to  find  themselves  checked,  in  the  midst  of  ostentatious  philan- 
thropic demonstrations,  by  their  personal  interest  in  the  mainten- 
ance of  the  most  oppressive  policy.  In  this  particular  respect, 
Protestant  nations  are  at  a  disadvantage  in  comparison  with  Cath- 
olic: for,  enfeebled  as  the  power  of  the  priests  now  is,  it  has  miti- 
gated, by  a  perpetual  beneficent  intervention,  its  own  great  original 
offence;  whereas,  the  legalized  spiritual  anarchy  of  Protestantism 
leaves  entire  impunity  to  private  oppression,  except  that  it  admits 
the  inert  restraint  of  a  few  temporal  rules,  generally  framed  and 
always  applied  by  the  oppressors  themselves.  The  excuse  now 
commonly  offered  for  slavery,  that  it  promotes  the  civilization  of 
the  enslaved  race,  will  not  stand  a  moment's  examination,  and  is 
of  a  wholly  injurious  tendency  to  the  cause  of  civilization  itself. 
If  the  enslavement  took  place  on  the  spot,  under  circumstances 
analogous  to  those  of  ancient  times,  it  is  conceivable  that  benefit 
might  arise  to  both  parties  at  that  stage  of  barbarism  :  but  when 
the  slaves  are  transplanted  to,  as  it  were,  a  subsequent  age,  the 
natural  progression  of  the  people  of  Africa  is  fatally  interfered  with. 
It  is  fatally  rash  to  attempt  to  hasten  processes  so  slow  and  so  vast, 
at  the  risk  of  introducing  uncontrollable  calamities,  even  if  the 
method  were  as  generous  as  it  is  odious.     As  it  is,  the  promoters 
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of  this  disastrous  institution  must  at  length  accept,  in   their  own 
social  retardation  and  embarrassment,  the  just  punishment  prepared 
for  them  by  all  the  fundamental  laws  of  human  society. 
Third  eriod  ^lir  tmrc*  Pei'i°d  extends  from  the  expulsion  of  the 

Huguenots  from  France,  and  the  political  triumph  of 
the  English  aristocracy,  to  the  beginning  of  the  French  revolution. 
It  is  the  same  which,  in  the  former  connection,  I  called  the  Dei6tical 
period  ;  and  here  again  wTe  find  the  positive  and  the  negative  pro- 
gression coinciding.  In  the  last  period  we  saw  that  extending  in- 
dustry was  regarded  as  the  necessary  basis  of  military  superiority, 
which  was  still  the  chief  consideration  with  governments.  But 
_    ,    „  during  the  period  we  now  have  to  examine,  a  remark- 
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tionofthe  miii-  able  inversion  gradually  took  place  ;  an  inversion  winch 
must  be  regarded  as  the  greatest'  advance  which  it  is 
possible  for  society  to  make  during  the  existence  of  the  old  régime, 
and  beyond  which  it  is  impossible  to  proceed  but  by  entering  upon 
a  total  reorganization.  Here  begins  the  last  phase  of  warfare, — 
that  series  of  commercial  wars  in  which,  at  first  spontaneously  and 
then  systematically,  the  military  spirit  retires  behind  the  industrial, 
and  strives  to  retain  its  place  in  the  social  economy  by  conquering 
advantageous  settlements  for  each  nation,  or  by  destroying  the  re- 
sources of  foreign  competition.  Lamentable  as  have  been  some  of 
the  conflicts  of  this  kind,  the  policy  must  be  regarded  as  progress, 
inasmuch  as  it  announces  the  decay  of  military  activity,  and  the 
preponderance  of  industry,  which  is  thus  established,  in  a  temporal 
sense,  as  the  principle  and  the  aim  of  modern  civilization.  The 
change  was  evident  enough  in  the  strifes  about  monarchy  and  aristoc- 
racy, and  in  other  features  of  the  second  period  ;  but  it  was  not  till 
the  eighteenth  century  that  the  subordination  of  military  to  indus- 
trial action  was  decisively  settled  throughout  Western  Europe, — 
the  Colonial  system,  founded  under  the  preceding  phase,  having 
been  the  main  cause  of  this  kind  of  conflict. 

spread  of  indus-  As  to  the  other  points  of  view  of  the  relations  of  in- 
try-  dustry, — it  advanced  more  rapidly  during  the  last  pe- 

riod in  England  than  on  the  Continent,  because  the  Protestant 
spirit,  and  the  close  connection  between  the  aristocratic  and  the 
mercantile  classes,  are  favorable  both  to  the  self-reliance  and  the 
selfishness  which  have  hitherto  belonged  to  industrial  life  ;  whereas, 
the  lingering  influence  of  Catholicism  in  continental  countries,  the 
greater  sociality  of  temper  and  manners,  the  cosmopolitan  character 
of  the  negative  philosophy,  and  the  want  of  affinity  between  kings 
and  the  industrial  classes,  have  wrought  together  to  leave  the  supe- 
riority to  England.  That  provisional  superiority  may  be  no  ad- 
vantage; for  it  protracts  the  military  and  theological  system,  which 
is  incorporated  in  their  case  with  the  industrial  ;  and  it  tends  to  the 
encouragement  of  an  insatiable  cupidity,  and  the  repression  of  gen- 
erous national  sympathy  ;  and  thus  there  is  a  risk  of  future  retribu- 
tion for  the  provisional  industrial  prosperity  of  England. 

The  interior  organization  of  indpstry  has  been  largely  affected  by 
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its  peculiarity  of  offering  interest  and  scope  to  a  variety  of  minds  ; 
so  that  the  most  active  and  energetic  men  have  entered  it  more  and 
more  eagerly  as  it  grew  in  social  importance,  while  military  life 
became  the  refuge  of  men  of  inferior  ability  or  perseverance, — 
especially  among  the  lower  classes.     The  flood  of  cupidity  which 
desolated  France  when  Law's  scheme  was  afloat  proved  that  it  was 
from  no  intellectual  and  moral  superiority  that  the  proud  upper 
classes  despised  industrial  life,  but  only  from  an  aversion  to  work. 
The  spectacle  was  not  so  openly  shameful  in  Protestant  countries, 
though  the  same  temper  might  exist.    The  alliance  between  aristoc- 
racy and  industry  must  disguise  the  alienation  of  spirit:  but  not  the 
less  was  the  energy  of  the  national  mind  investing  itself  in  industry, 
and  its  indolence,  incapacity,  and  pride,  in  war.     Another  interior 
element  of  progress  was  the  expansion  of  the  system  of  public  cred- 
it, which  began,  as  we  have  seen,  in  the  Italian  and  Hanse  towns, 
but  which  could  not  fulfil  its  function  completely  till  industrial  in- 
terests had  become  incorporated, — first  as  a  means  and  then  as  an 
end, — with  the  whole  European  polity.    Its  most  decisive  extension 
was  when,  out  of  the  great  financial  companies,  arose  the  class  of 
bankers,  to  be  the  head  of  the  industrial  interest,  through  the  supe- 
rior generality  of  their  habitual  views  :  and  from  the  moment  when 
they  became  actually  a  part  of  the  commercial  body,  instead  of 
being  outside  of  it  as  at  first,  they  formed  a  bond  between  all  the 
other  parts,  which  aided  their  organization.     At  this  time,  again, 
genuine  relations  began  to  be  established  between  science  and  in- 
dustry.    The  opposite  elements,  the  abstract  and  the  practical,  had 
long  been  approximating,  and  Colbert  had  shown  the  power  of  their 
junction.     But  it  was  in  the  eighteenth  century  that  they  showed 
what  they  could  do  by  their  union.    Before,  there  had  been  scarce- 
ly any  arts,  but  navigation  and  medicine,  in  which  any  great  scien- 
tific progress  had  been  made  :  now  it  was  not  only  the  whole  system 
of  geometrical  and  mechanical  arts,  but  the  more  complex  and  im- 
perfect physical  and  chemical  arts,  that  rapidly  advanced.     And 
now  arose  in  consequence  that  remarkable  intermediate  class,  small 
but  rapidly  augmenting,  of  engineers,  whose  business  it  is,  as  I 
pointed  out  in  a  previous  chapter  to  regulate  the  relations  of  science 
and  industry.     Their  action  in  England  and  France  has  been  char- 
acteristic of  the  social  and  political  differences  of  the  two  coun- 
tries : — the  English  showing  the  wonderful  resources  of  free  private 
instinct,  backed  by  voluntary  associations  ;  and  the  French  prepar- 
ing the  way  for  a  genuine  final  reorganization  of  labor  of  every 
kind.     Again  ;  during  this  period,  modern  industry  began  to  mani- 
fest its  philosophical  character, — till  then  discernible  only  by  care- 
ful historical  analysis.     The  time  was  come  for  it  to  appear  as  the 
systematic  action  of  Man  upon  the  external  world,  guided  by  the 
knowledge  of  natural  laws.    The  two  great  inventions,  of  the  steam- 
engine  and  the  balloon,  spread  the  true  conception, — the  one  by  it» 
actual  operation,  and  the  other  by  the  bold  but  fairly-grounded 
hopes,  which  it  awakened.     If  theology  had  before  disclosed  it* 
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anti-industrial  tendencies,  industry  now  clearly  revealed  its  anti 
theological  character.  Under  polytheism,  the  antagonism  between 
the  supposed  divine  order  of  the  universe  and  Man's  power 
to  interfere  with  that  economy  for  his  own  advantage,  could  be 
evaded:  but  monotheism  placed  the  question  in  the  front  rank  by 
ils  hypothesis  of  providential  optimism.  The  admirable  oiganiza- 
tiou  of  Catholicism  deferred  the  settlement  of  the  question  by 
avoiding  collision  with  industry  as  long  as  possible;  but  when  the 
theological  system  was  in  decay,  and  industry  was  rising  from  day 
to  day,  the  final  conflict  could  not  but  be  destructive  to  the  religious 
view.  That  view  had  become  totally  incompatible  with  the  exten- 
sion of  Man's  action  upon  nature;  and  thus  was  the  industrial  ele- 
ln  -ut  brought  into  radical  and  permanent  hostility  to  the  theolo- 
I  and  military  powers,  under  whose  shadow  it  had  grown  up. 
Add  thus  was  the  most  popular  mental  action  of  all  brought  into 
alliance  with  the  other  forces  which  were  engaged  in  the  destruction 
of  the  theological  philosophy. 

We  have  now  traced  the  industrial  movement  through  its  three 
periods  ; — its  spontaneous  rise,  under  Catholic  and  feudal  guardian 
ship,— -its  systematic  encouragement  by  government,  as  a  means  of 
political  supremacy, — and  its  establishment  as  a  permanent  end  of 
European  policy,  with  the  subjection  of  war  to  its  service.  It  is 
(aident  that  nothing  remains  to  be  looked  for  but  the  advent  of  a 
corresponding  political  system;  of  which  I  shall  have  more  to  say 
j  hereafter.  We  must  now  proceed  to  survey  the  intel- 
lectual movement,  aesthetic,  scientific,  and  philosophical, 
which  was  going  on  at  the  same  time.  This  review  may  be  very 
brief  in  comparison  with  that  which  we  have  just  concluded,  for 
the  intellectual  evolution  is  less  complex  than  the  industrial,  less 
subject  to  historical  misrepresentation,  and  less  important  in  regard 
to  the  constitution  of  modern  society,  being  restricted  to  a  small 
class,  and  capable  of  a  merely  modifying  action  thus  far,  however, 
active  and  eminent  its  operation  is  destined  to  be  at  a  future  time. 
It  is  not  compatible  with  my  object  to  notice  any  but  the  social 
properties  of  the  three  intellectual  elements  ;  and  I  shall  not  there- 
fore enter  on  the  special  history  of  any  of  them,  but  merely  sketch 
their  rise,  character,  and  development, — beginning  with  the  aesthetic. 
rhM  aesthetic  The  function  of  the  aesthetic  faculties  is  to  afford  an 
development.  ideal  and  sympathetic  representation  of  human  senti- 
ment,— personal,  domestic,  and  social  ;  and  their  condition  there- 
fore can  never  be  any  sufficient  test  of  the  corresponding  civiliza- 
tion. This  is  the  only  element  of  those  which  I  have  to  consider 
in  this  chapter  that  is  common  to  the  military  and  theological,  and 
the  industrial  and  positive  systems.  The  best  way  therefore  of  as- 
certaining its  state  at  any  particular  time  is,  not  by  regarding  it  by 
itself,  but  by  looking  at  those  characteristics  of  modern  civiliza- 
tion with  which  it  is  incorporated,  to  ascertain  its  share  in  them, 
and  observe  what  new  properties  it  may  have  disclosed.  Consider- 
ing the  strong  human  interests  which  abounded  in  the  mediaeval 


THE   INTELLECTUAL    ELEMENTS.  707 

period,  it  is  evident  that  the  Fine  Arts  must  have  been  favored  by 
it.  The  sense  of  personal  independence  was  then  energetic  ;  do- 
mestic life  had  a  strength  and  beauty  in  it  unknown  in  ancient 
times  ;  and  the  defensive  wars  of  the  period  stimulated  social  ac- 
tivity. The  Catholic  and  feudal  system  was  undoubtedly  more 
favorable  to  the  Fine  Arts  than  any  preceding  régime,  if  only  it  had 
had  more  stability.  The  cathedrals,  which  were  in  fact  museums 
of  music,  painting,  sculpture,  and  architecture,  were  one  evidence 
of  this  ;  and  another  was  the  organization  which  permitted  an  un- 
equalled encouragement  of  individual  genius.  But,  on  the  other 
hand,  the  vague,  abstract,  inflexible  character  of  monotheistic  ar- 
ticles of  belief  was  incompatible  with  aesthetic  development  ;  and 
it  was  the  social  condition  of  the  period,  and  not  its  philosophy, 
that  was  favorable  to  the  Fine  Arts  ;  and  the  case  being  an  inver- 
sion of  the  polytheistic,  in  which  it  was  the  doctrine,  and  not  the 
corresponding  régime,  that  so  largely  developed  aesthetic  genius. 
Under  the  feudal  encouragement  of  that  order  of  genius,  we  see  it 
assuming  the  form  of  an  ideal  faith  in  the  old  polytheism,  Greek, 
Roman,  Scandinavian,  or  Arab.  It  appears  to  me  that  we  here 
find  the  cause  of  the  supposed  opposition  to  the  Fine  Arts  and 
decline  of  their  influence,  which  may  well  be  ascribed  to  the  neu- 
tralizing effect  of  this  logical  inconsistency.  Depending  thus  on 
social  influences  in  that  age,  the  aesthetic  action  must  begin  to  show 
itself  as  soon  as  the  Catholic  and  feudal  constitution  was  sufficiently 
mature  ;  and  its  opening  period  is  marked  by  the  institution  of 
chivalry,  while  its  main  development  was  occasioned,  for  two  cen- 
turies onward,  by  the  Crusades,  in  which  the  whole  moral  energy 
of  Europe  was  concentrated.  All  historical  testimony  agrees  in 
asserting  the  extreme  eagerness  of  all  the  classes  of  European  so- 
ciety for  that  kind  of  mental  action,  which  suited  all  capacities, 
affording  excitement  for  the  feeble  in  intellect,  and  diversion  for 
the  strong.  And  this  was  happening  in  the  age  which  moderns 
have  thought  proper  to  call  dark,  and  in  the  two  countries,  England 
and  France,  where  the  system  of  that  age  existed  in  its  most  per- 
fect state.  The  admiration  excited  by  the  Fine  Arts,  then  and  there, 
was  far  more  energetic  and  universal  than  any  ardor  felt  by  some 
few  ancient  peoples  for  the  works  of  their  time.  Italy  was  soon 
to  eclipse  every  other  country  ;  but  we  have  Dante's  assurance  that 
the  Italian  inspiration  was  derived  from  southern  France,  where 
the  feudal  system  was  stronger  and  the  Catholic  feebler  than  in 
[taly. 

We  must  remember  the  delay  and  difficulty  that  were  occa- 
sioned by  the  state  of  language  in  that  age.  There  might  be  little 
apparent  result  from  this  long  stage  of  preparation  for  the  full 
development  of  the  Fine  Arts  ;  but  it  was  not  the  less  true  that 
earnest  labor,  and  much  power  of  an  aesthetic  kind,  were  absorbed 
by  this  task.  Languages,  and  especially  modern  languages,  are 
the  result  of  a  slow  popular  elaboration,  in  which  the  corresponding 
civilization  is  affected  :   but  the  work  must  be  taken  up  and  car- 
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ried  out  by  the  higher  order  of  intellect  ;  and  the  aesthetic  order 
particularly, — both  because  it  is  the  most  naturally  active,  and  be- 
cause it  is  concerned  with  expression,  and  therefore,  in  an  eminent 
degree  with  language.  This  is  particularly  the  case  when  the  thing 
to  be  done  is  not  to  create  an  original  language,  but  to  transform 
an  existing  one,  as  a  necessary  consequence  of  a  new  social  state. 
The  aesthetic  faculties  having  to  represent,  in  the  strength  of 
nature,  the  ideas  and  feelings  inherent  in  actual  common  life,  could 
never  speak  a  dead  or  a  foreign  language,  except  by  artificial  habit  ; 
and  we  see  how  they  must  have  been  occupied,  long  and  sedulously, 
in  the  Middle  Ages,  in  aiding  and  directing  the  spontaneous  for- 
mation of  the  modern  Languages,  though  it  is  the  fashion  to  suppose 
them  lying  idle  at  the  very  time  that  they  were  laying  the  founda- 
tions of  the  great  social  monuments  of  European  civilization.  It  was 
poetry  chiefly  that  was  thus  kept  back,  and  music,  in  an  accessory 
way  ;  but  the  other  three  arts  were  more  or  less  hindered,  through 
their  connection  with  the  chief  and  most  universal. 

fnteUectoai  The  chief  feature  of  the  intellect  of  that  age  is  its 
Originality,  originality  and  popular  character,  testifying  to  its  being 
derived  from  the  corresponding  social  state.  Amidst  all  the  re- 
proaches about  the  abandonment  of  ancient  works,  we  well  know 
that  the  reading  class  of  that  time,  who  spoke  Latin,  must  have 
read  the  Latin  authors  \^vy  diligently.  But  there  was  a  growing 
feeling  of  the  incompatibility  between  the  rising  aesthetical  spirit 
and  an  exclusive  admiration  of  works  that  related  to  a  state  of  so- 
ciety now  extinct.  Besides  this,  it  was  insisted  by  Catholicism 
that  the  new  social  state  was  better  than  the  old,  insomuch  that 
when  the  so-called  restoration  of  letters  took  place,  and  the  works 
of  the  ancients  were  brought  up  again,  it  was  mainly  owing  to  the 
reaction  against  the  Catholic  spirit  which  set  in  when  it  ceased  to 
be  progressive.  Meantime,  the  spontaneous  character  of  the  new 
development  required  its  perfect  separation  from  one  which  be- 
longed to  a  wholly  different  social  state.  For  instance,  Italy  imi- 
tated the  old  Roman  monuments  ;  and  therefore,  while  superior  to 
all  the  rest  of  the  world  in  other  branches  of  the  fine  arts,  she  fell 
behind  in  architecture,  because  Catholicism  and  feudalism  were 
erecting  edifices  more  adapted  to  the  civilization  which  they  were 
thus  to  immortalize  in  the  memory  of  mankind.  We  find  the  same 
originality  in  every  branch  of  the  arts.  In  poetry  especially  we 
find  it  in  its  expression  of  the  manners  of  chivalry  ;  and  again  in 
its  disclosures  of  the  new  importance  of  domestic  life  in  the 
scheme  of  modern  existence.  A  new  order  of  compositions  hence 
arose,  such  as  the  ancients  could  not  have  conceived  of,  because  it 
relates  to  that  private  life  of  which  they  knew  so  little,  and  treats 
of  public  life  only  in  so  far  as  it  reacts  upon  the  private.  This 
order  of  works,  since  so  expanded  as  to  have  become  the  exponent 
of  modern  civilization,  must  be  referred  to  the  age  under  our  notice  ; 
though  a  servile  admiration  of  ancient  literature  has  caused  too 
great  a  neglect  of  the  first  works  in  what  is  significantly  called  the 
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vulgar  tongue, — a  term  which,  however  inappropriate  now,  I  ac- 
cept as  historically  true. 

We  have  here  found  the  origin  of  the  aesthetic  development  of 
modern  society  :  but  it  is  not  possible  to  dwell  upon  it  to  any 
purpose.  Not  only  must  the  social  state  be  very  marked,  but  it 
must  also  be  permanent,  to  favor  the  effect  of  the  fine  arts  ;  because 
that  effect  requires  a  close  and  established  harmony  of  ideas  and 
feelings  between  the  interpreter  and  the  spectator.  These  condi- 
tions were  fulfilled  in  antiquity  ;  but  they  have  never  been  so  since, 
in  any  adequate  degree,  nor  can  be  till  we  attain  a  fully  positive 
state.  It  is  because  the  intervening  period  has  been  a  transition 
stage,  that  the  permanent  results  of  the  aesthetic  movement  have 
been  so  disproportioned  to  the  energy  of  its  rise.  The  anomaly  is 
not  explained  by  any  suppositions  of  the  decay  of  the  aesthetic 
faculties  in  Man,  nor  by  any  complaints  of  his  devotion  to  the 
works  of  antiquity  ;  but  it  is  explained  by  the  instability  of  Man's 
social  condition,  which  has  been  undergoing  successive  transitions, 
such  as  could  not  but  neutralize  the  necessary  universality  of  art, 
— strong,  and  original,  and  popular  as  was  its  first  evolution  in  the 
Middle  Ages.  Each  social  phase  was  dissolved  before  its  spirit 
had  penetrated  the  general  mind  and  heart,  so  as  to  make  it  an 
immortal  theme  for  the  poet  or  the  artist.  The  spirit  of  the  Cru- 
sades, for  instance,  favorable  to  the  loftiest  poetry,  was  lost  be- 
fore the  modern  languages  were  formed  which  should  have  idealized 
them  for  ever  :  whereas  every  social  condition  among  the  ancients 
was  so  durable  that,  from  age  to  age,  Art  found  the  popular  pas- 
sions and  affections  identical  with  those  which  it  had  to  refer  to  a 
yet  remoter  time.  The  fine  arts  will  never  recover  their  full  social 
efficacy  till  a  perfect  reorganization  places  Man  once  more  in  a  con- 
dition of  social  stability. 

Taking  the  Middle  Ages,  as  hitherto,  as  compre-  R(,];ition  of  Art 
hending  the  nine  centuries  between  the  fifth  and  the  t0  industry, 
fourteenth,  we  shall  find  the  condition  of  the  fine  arts  during  that 
period  to  correspond  with  the  contemporary  condition  of  industry. 
When  serfage  succeeded  to  slavery,  the  new  social  state  afforded 
materials  for  a  beginning  in  art,  and  an  excitement  of  its  faculties  : 
when  the  town  populations  were  personally  emancipated,  art  was 
occupied  in  the  preparation  of  the  modern  languages  :  and  when 
the  industrial  policy  of  towns  was  originated,  and  the  rural  popu- 
lation finally  freed,  the  arts  obtained  a  direct  development,  ac- 
cording to  the  nature  of  the  corresponding  civilization.  The  reign  . 
of  Charlemagne,  occurring  about  the  middle  of  the  period,  may  be  y^. 
taken  as  the  date  of  the  effectual  stimulation  of  the  elements  of 
modern  civilization.  We  have  seen  what  were  the  characteristics 
of  the  nascent  art  of  the  period  ;  and  we  have  now  to  learn  what 
were  its  characteristics,  and  what  its  relation  to  the  pre-existing 
powers,  from  the  beginning  of  the  fourteenth  century  onward  ;  in 
other  words,  to  observe  the  influence  of  industrial  civilization  on 
Catholic  and  feudal  Art. 
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The  first  influence  was  in  awakening  mental  activity,  and  in  af- 
fording ease  and  security,  without  which  Art  could  be  neither  un- 
derstood nor  enjoyed.  Mental  stimulus  is  first  afforded  by  gross 
and  urgent  wants  ;  and  no  great  enjoyment  can  attend  that  sort  of 
activity:  and,  .it  the  other  end  of  the  scale  of  mental  operations, 
the  exercise  of  the  scientific  and  philosophical  faculties  is  attended 
with  fatigue,  which  soon  becomes  insupportable,  except  in  rare  cases 
of  organizations  peculiarly  fitted  for  abstract  contemplation.  Be- 
tween these  two  extremes,  we  find  the  exorcise  of  the  aesthetic  fac- 
ulties, affording  the  pleasure  of  moderate  activity  and  of  an  agree- 
able mingling  of  thought  and  emotion,  such  as  the  generality  of  men 
are  capable  of  enjoying.  Thus  it  appears  that  Art  affords  a  suita- 
ble transition  from  the  active  to  the  speculative  life.  There  can  be 
no  doubt  that  the  relation  of  the  arts  to  practical  life  became  closer 
in  proportion  to  the  substitution  of  the  industrial  for  military  pur- 
suit. While  slavery  and  war  mad»;  up  the  social  economy,  it  is 
clear  that  the  line  arts  could  not  be,  popular,  nor  indeed  enjoyed  at 
all  beyond  the  limits  of  the  highest  class  of  I'v^  men, — except  in  a 
partial  and  circumscribed  way,  in  a  portion  of  Greece.  Everywhere 
else  the  popular  recreation  consisted  in  bloody  sports,  in  imitation 
of  their  favorite  mode  of  activity.  When  industry  became  a  true 
social  element,  the  Catholic  and  feudal  manners,  penetrating  the 
whole  of  society,  prepared  its  humblest  households  for  more  or  less 

enjoyment  of  Art,  which  from  that  time  forward  was  destined  to 
spread  among  the  multitude,  and  become  also  a  social  element, 
which  it  had  never  been,  in  the  slightest  degree,  in  ancient  times. 
In  its  inverse  action,  it  counteracted  the  lamentable  restriction, 
mental  and  moral,  which  is  the  attendant  danger  of  industrial  ac- 
tivity. ^Esthetic  education  thus  begins  what  scientific  and  philo- 
sophical education  must  finally  achieve  ;  so  as  to  furnish  a  means 
of  filling  up  the  chasm  which  is  provisionally  occasioned  by  the  dis- 
use of  religious  observances, — highly  needful  formerly  as  intellec- 
tual relaxation  from  industrial  labor.  Throughout  Europe  the  aes- 
thetic movement  followed  close  upon  the  industrial,  tempering  its 
dangers  by  inciting  a  more  general  and  disinterested  mental  activity 
than  was  required  by  daily  tasks,  and  awakening  the  benevolent 
affections  by  means  of  enjoyments  which  were  vivid  in  proportion 
as  they  were  unanimous.  In  individual  cases,  too  exclusive  a  de- 
votion to  the  fine  arts  may  have  occasioned  mental  and  moral  deteri- 
oration ;  but  in  a  general  way,  they  have  prevented  too  strong  a 
preponderance  of  the  material  life,  and  have  sustained  a  degree  of 
speculative  ardor,  which  will  hereafter  be  instrumental  to  the  high- 
est objects.  In  a  more  special  way,  we  may  regard  the  development 
of  the  fine  arts  as  being  connected  with  the  technical  improvement 
of  industrial  operations,  which  can  never  be  perfected  among  nations 
untrained  to  the  pursuit  of  ideal  perfection.  This  is  particularly  the 
case  with  regard  to  the  numerous  arts  relating  to  external  form, 
and  thus  connected  with  architecture,  sculpture,  and  even  painting, 
through  so  long  a  gradation  of  minute  difference?  that  it  is  some- 
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times  impossible  to  draw  the  line  between  the  artistical  and  the  in- 
dustrial. The  technical  superiority  of  populations  familiar  with  art 
is  so  evident,  that  it  is  the  ground  of  the  efforts  of  modern  govern- 
ments to  propagate  aesthetic  education  as  a  security  for  industrial 
success  amidst  the  commercial  competition  of  the  European  nations. 

Notwithstanding  its  natural  advantages,  Art  could  Cr]i]c.t]  (iuil;,c. 
only  be  negative  in  its  character  and  indecisive  in  its  &»rofAn 
influence,  during  the  critical  period  of  the  last  five  centuries.  If  it 
took  for  its  subject  the  ancient  faith  and  manner  which  alone  had 
comprehended  universal  ideas  and  sympathies, — the  Catholic  faith 
was  dying  out,  and  the  feudal  manners  were  disappearing  before 
pacific  pursuits.  Art  could  not  grow  up  and  expand  on  elements 
which  were  dissolving  day  by  day.  And  the  elements  which  were 
growing  up  had  not  yet  so  taken  possession  of  the  general  mind  as 
to  afford  material  for  Art.  Such  strength  as  it  had,  passed  into 
natural  alliance  with  the  temporal  power,  and  took  form  in  different 
countries  according  as  that  power  was  monarchical  or  aristocratic. 
It  was  thus  spread  over  all  Western  Europe,  though  in  unequal 
force  in  different  countries.  Though  Art  has  been  accused  of  en- 
gendering national  antipathies,  from  its  implication  with  the  proper 
development  of  each  nation,  it  has  certainly  wrought  more  strongly 
in  the  contrary  direction,  reconciling  the  nations  through  the  uni- 
versal and  admiring  interest  excited  by  masterly  works  of  art  to- 
ward the  people  which  produced  them.  Each  one  of  the  fine  arts 
has  its  own  proper  mode  of  exciting  the  universal  sympathy  of 
Europe  ;  and  of  stimulating  and  aiding  mutual  communication.  The 
most  general  and  effectual  influence  of  this  kind  belongs  to  Poetry, 
because  it  has  induced  the  study  of  foreign  languages  in  a  greater 
degree  than  any  other  incitement.  Science  and  philosophy  had 
little  to  do  with  the  formation  of  the  modern  languages  ;  and,  from 
the  generality  and  abstract  character  of  their  subjects,  they  have 
stood  in  no  great  need  of  them  since  ;  so  that  the  aesthetic  element 
has  been  mainly  concerned  both  in  their  formation  and  their  propa- 
gation. 

As  to  its  course,  historically  regarded,  the  aesthetic  movement 
was,  like  the  industrial,  first  spontaneous,  then  systematic,  and 
finally  established  as  an  end  (as  far  as  it  went)  of  the  modern  polity. 
In  the  first  case,  all  the  fine  arts  shared  in  the  movement,  more  or 
less,  and  it  extended  over  the  countries  of  Europe  ;  but  it  was 
Poetry  only,  and  in  Italy  alone,  that  produced  characteristic  and 
imperishable  works, — those  of  Dante  and  Petrarch.  Here  we  see 
Italy  preceding,  as  in  other  respects,  the  rest  of  Europe  by  two 
centuries.  The  first  impulse  was  certainly  original,  for  Dante's 
poem  was  not  on  the  instant  responded  to  by  the  sympathies  which 
it  was  fitted  to  excite;  but  the  unanimous  admiration  of  Europe 
which  presently  followed  testified  to  the  agreement  bot  ween  this 
great  work  and  the  corresponding  state  of  civilized  populations: 
-and  not  the  less  for  the  tardy  justice  being  enjoyed  by  the  poet's 
successors,  Petrarch  being  in  reality  crowned  as  the  representative 


712  POSITIVE    PHILOSOPHY. 

of  Dante,  and  not  as  the  author  of  Latin  poetry,  by  which  only  lie 
was  then  known,  and  which  is  justly  forgotten  at  this  day.  The 
characteristics  of  the  age  appear  in  Dante's  poem,  especially  in  the 
critical  tendency,  guided  by  metaphysics  highly  unfavorable  to  the 
Catholic  spirit.  It  is  not  only  that  the  work  contains  severe  attacks 
upon  the  popes  and  the  clergy:  its  whole  conception  is  in  a  man- 
ner sacrilegious,  usurping  as  it  does  the  power  of  apotheosis  and 
damnation,  in  a  way  which  would  have  been  out  of  the  question 
during  the  lull  ascendency  of  Catholicism,  two  centuries  earlier. 
The  temporal  antagonism  of  the  movement  is  less  marked,  because 
it  could  not,  as  yet,  be  direct  ;  but  it  appears  indirectly  in  the  op- 
portunity it  afforded  of  founding  a  personal  reputation,  independent 
of  hereditary  superiority,  and  very  soon  in  rivalship  with  it. 
Retrograde  dur-  "  was  ;ll><>ut  the  middle  of  this  period  that  that  ac- 
Reter.  tion  took  place  which  has  been  commonly  called  the  re- 

generation of  the  fine  arts,  but  which  was  in  fact  a  kind  of  retro- 
gression, its  spirit  being  a  servile  and  exclusive  admiration  of  the 
masterpieces  of  antiquity,  which  were  the  expression  of  a  totally 
different  state  of  society.  Its  full  influence  was  not  felt  till  a  later 
time;  but  I  note  its  origin  in  the  season  under  our  notice,  because 
we  must  attribute  to  it  that  neutralizing  influence  which  blighted 
the  promise  of  the  fourteenth  century,  and  rendered  the  next  age 
so  lamentable  a  contrast  to  it.  Much  of  the  evil  was  no  doubt  ow- 
ing to  the  religious  controversies  of  the  times  ;  but  much  more  is 
attributable  to  the  passion  for  Greek  and  Latin  productions,  under 
whose  prevalence  the  originality  and  popular  quality  which  are  the 
most  valuable  of  aesthetic  attributes,  languished  more  and  more. 
The  edifices  of  this  period,  though  improved  in  technical  execu- 
tion, are  not  to  be  compared  with  the  cathedrals  of  the  Middle 
Ages.  At  the  same  time  we  must  remember  that  this  imitation 
of  ancient  Art  could  be  no  more  than  a  secondary  symptom,  and 
not  an  occasion  of  the  vague  and  indecisive  aspect  of' modern  Art, 
which  we  have  seen  to  be  owing  to  the  critical  character  of  the 
corresponding  social  state.  The  ancient  works  had  never  been 
really  forgotten  ;  they  did  not  interfere  with  the  first  rise  of  modern 
Art;  and  their  now  coming  up  again  was  a  sign  of  the  decomposi- 
tion which  was  proceeding,  and  also  a  means,  however  imperfect  and 
merely  provisional,  of  filling  the  gap  in  the  career  of  Art,  left  be- 
tween the  expiration  of  the  old  public  sympathy  and  the  growth  of 
the  new,  under  a  positive  organization.  Finding  no  existing  soci- 
ality adequate  to  its  objects,  Art  availed  itself  of  the  ancient  kind, 
as  it  could  be  known  ideally  and  from  the  monuments  which  re- 
mained ;  and  this  was  the  abstract  medium  with  which  the  hetero- 
geneous impressions  of  the  existing  environment  were  united 
with  more  or  less  success.  Inadequate  and  dangerous  as  was 
this  method,  it  was  the  only  one  then  possible,  and  the  only  al- 
ternative to  total  anarchy  in  art.  We  find  accordingly  not  only 
Petrarch  and  Boccacio,  but  the  great  Dante  himself,  earnestly  and 
constantly  recommending  the  diligent  study  of  antiquity  as  the  basis 
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of  Art  ;  advice  which  was  erroneous  only  so  far  as  that  it  set  up  a» 
an  absolute  principle  what  was  only  a  temporary  expedient.  The 
necessity  itself  enhances  our  admiration  of  masterpieces  produced 
under  such  shackles  and  with  such  imperfect  means  :  and  it  cer- 
tainly testifies  to  a  growth  rather  than  a  decay  of  the  aesthetic  fac- 
ulties in  Man.  The  provisional  system  which  impaired  the  prece- 
ding movement  suspended  the  development  of  Art  during  the  next. 
With  the  originality  of  the  preceding  age  Art  lost  its  popular  qual- 
ity :  and  then  a  public  had  to  be  trained  for  the  factitious  art  which 
was  to  have  a  provisional  reign  ;  and  that  public  must  consist  of 
privileged  classes,  placed  by  an  elaborate  education  at  the  same 
point  of  view  with  the  artists,  in  order  to  secure  that  community  of 
feeling  which  must  exist  between  the  interpreter  and  the  spectator. 
In  a  normal  condition  of  art  the  harmony  exists  naturally,  because 
the  same  medium  pervades  all  minds  :  but  in  that  provisional 
season  a  long  preparation  was  necessary  ;  and  it  was  only  when 
that  preparation  had  gone  on  long  enough  to  prepare  a  special  pub- 
lic, destined  to  enlargement  by  means  of  an  education  founded  on 
the  study  of  the  dead  languages,  that  the  aesthetic  movement  could 
resume  its  suspended  course,  and  gradually  produce  the  universal 
movement  w^hich  I  shall  now  proceed  to  describe.  This  provisional 
factitious  system  involved  all  the  fine  arts,  but  in  unequal  degrees. 
Its  most  direct  and  powerful  influence  was  upon  the  leading  art, 
Poetry.  Sculpture  and  architecture  were  more  affected  by  it  than 
painting  ;  and  music  suffered  least  of  all,  being  no  otherwise  in- 
volved, than  through  its  connection  with  poetry. 

Arriving  at  the  second  period, — that  of  systematic  encourage- 
ment of  art, — wre  see  at  once  the  advantage  that  Art  had  over  sci- 
ence in  the  same  stage,  inasmuch  as  it  excited  no  political  uneasiness 
among  rulers,  wrhile  it  inspired  much  more  vivid  and 

i  j-i  an  i  i        j_i      j.    j.-  Political  relations. 

general  sympathy.  1  he  popes,  who  were  by  that  time 
merely  Italian  princes,  paid  little  honor  to  science,  but  were  the 
most  zealous  patrons  of  the  arts,  which  their  habits  and  education 
disposed  them  to  appreciate.  It  was  however  more  as  a  means  of 
influence  and  popularity,  than  from  taste,  that  monarchs  in  general 
bestowed  this  encouragement  ;  and  there  could  not  be  a  stronger 
proof  of  the  social  power  which  Art  was  acquiring  among  modern 
populations. 

Of  the  two  forms  of  political  rule,  the  monarchical  and  Catholic 
was  more  favorable  to  Art  than  the  aristocratic  and  Protestant. 
The  more  elevated  and  central  authority  must  be  the  most  propitious 
to  an  element  which,  like  the  aesthetic,  requires  and  occasions  a 
broad,  equable,  social  sympathy  ;  and  we  find  accordingly  that 
academies  of  poetry  and  the  arts  rose  up  in  monarchical  states,  and 
incorporated  Art  with  modern  polity.  In  the  other  case  the  local 
distribution  of  political  power  caused  the  arts  to  be  confided  to  the 
irksome  and  precarious  resource  of  private  patronage,  among  nations 
whose  aesthetic  tendencies  were  already  checked  by  Protestantism  ;. 
and  thus,  but  for  the  transient  triumph  of  Elizabeth,  and  yet  more 
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of  Cromwell,  over  the  national  aristocracy,  we  should  probably  not 
have  had  the  genius  of  Shakspere  and  Milton  to  plead  in  disproof 
of  the  Bupposed  deterioration  of  the  aesthetic  faculties  in  modern 
times.  There  is  some  set-off  against  the  unfavorable  influences  in 
the  Latter  case  in  the  superior  originality  which  can  work  its  way 
through  by  dint  of  independence;  but  the  social  effect,  which  we 
have  here  to  consider,  is  unquestionably  superior  where  the  greatest 
aid  is  given  to  the  propagation  of  Art  among  the  people,  and  the 
training  of  minds  in  order  to  a  future  reorganization.  We  must 
refer  to  this  political  distinction  the  peculiarities  of  the  dramatic 
art.  and  especially  in  England.  It  was  not  till  now  that  the  lino 
was  drawn  between  public  and  private  life  in  dramatic  representa- 
tion ;  for  in  the  Greek  drama,  notwithstanding  the  chorus,  there 
was  nothing  that  related  to  polity,  except  the  station  of  the  families 
whose  passions  and  adventures  were  exhibited.  This  was  inevitable 
among  a  people  who  could  conceive  of  no  social  state  but  their  own. 
Modern  tragedy  however  has  a  more  decided  historical  character, 
exhibiting  former  modes  of  social  life;  and  its  rise  had  a  different 
aspect,  according  as  it  represented  ancient  or  mediaeval  society. 
Tin'  monarchical  authority  in  France  recoiled  from  the  remembrance 
of  the  Middle  Ages,  in  which  royalty  was  so  weak  and  aristocracy 
so  strong:  and  it  delighted  in  the  revival  of  the  great  scenes  of 
antiquity.  Hence  Corneille's  immortal  idealization  of  the  chief 
phases  of  Roman  society.  In  England,  on  the  contrary,  where  the 
feudal  Bystem  was  much  less  impaired,  the  most  general  sympathies 
favored  the  remembrances  of  the  Middle  Aires  ;  and  Shakspere's 
representations  of  them  were  popular  accordingly.  The  isolation 
which  distinguished  the  English  polity  more  and  more  aided  this 
result,  and  rendered  the  choice  of  national  subjects  almost  exclusive. 
In  Spain,  under  royal  and  Catholic  ascendency,  we  see  that  dramat- 
ic art  was  very  like  the  English,  and  even  further  from  imitation 
of  the  ancients  ;  but  in  that  case  peculiar  predilections  existed  in 
favor  of  mediaeval  traditions,  through  the  close  connection  of  Ca- 
tholicism with  the  corresponding  polity.  If  the  Catholic  spirit  had 
been  equally  strong  among  nations  which  escaped  Protestantism,  it 
would  have  saved  them,  In  like  manner,  from  their  recurrence  to 
antiquity  in  matters  of  Art,  which  was  always  a  token  of  the  in- 
stinct of  religious  emancipation.  Thus  the  Catholic  instigation 
wrought  in  Spain  as  the  feudal  did  in  England  ;  only  more  strong- 
ly ;  because  there  was  Protestantism  to  encounter  in  England,  with 
its  unfavorableness  to  Art.  I  have  thought  it  worth  while  to  say 
thus  much  to  indicate  how  a  sound  theory  of  social  progress  may 
throw  light  on  the  study  of  the  historical  development  of  Art.  I 
must  add  that  this  diversity  affects  only  the  representation  of  public 
life  ;  whereas,  those  compositions  which  delineate  private  life  could 
relate  only  to  modern  civilization.  Thus,  this  class  of  works,  epic 
or  dramatic,  must  manifest  a  more  complete  originality,  and  obtain 
a  more  real  and  extensive  popularity, — public  life  bearing  too  small 
a  proportion  to  private  to  afford  a  clear  and  stable  basis  to  Art.   It 
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was  for  this  reason  that  Cervantes  and  Molière  were  always,  as  now, 
almost  equally  popular  among  various  European  nations,  while  it 
seems  scarcely  possible  for  Shakspere  and  Corneille  to  be  admired 
by  the  same  people.  No  great  genius  has  endeavored  to  produce 
any  dramatic  delineation  of  public  life  ;  and  the  epics  which  have 
been  attempted  have  only  proved  the  impossibility  of  success.  The 
marvellous  poem  of  Ariosto  relates  much  more,  in  fact,  to  private 
than  to  public  life  ;  and  as  for  Tasso's  epic,  it  would  be  enough  to 
point  out  its  coincidence  with  the  universal  success  of  a  composition 
designed  to  efface,  by  means  of  irresistible  ridicule,  the  last  popular 
remembrance  of  the  same  chivalry  which  Tasso  embalmed  in  glory. 
The  time  was  evidently  past  for  the  full  success  of  such  subjects, 
though  they  were  the  finest  that  modern  civilization  could  offer  ; 
whereas,  the  poems  of  Homer  were  as  acceptable  as  ever  in  Greece 
after  ten  centuries,  the  popular  sympathies  being  still  attached  to  the 
struggles  of  their  country  against  Asia.  We  see  the  same  contrast 
in  the  case  of  Milton,  who  strove  to  idealize  the  principles  of  the 
Christian  faith  at  the  very  time  when  they  were  extinguished  in  the 
most  advanced  minds  around  him.  These  immortal  efforts  did  not 
achieve  an  aesthetic  result  incompatible  with  the  transitional  state 
of  society  ;  but  they  proved  that  the  poetic  faculty  in  Man  was  alive 
and  advancing  in  growth.  The  operation  of  Art  was  of  a  critical  nature, 
like  every  other  genuine  influence  of  the  period.  It  not  only  awaken- 
ed mental  activity,  but  almost  all  the  chief  artists  joined  in  attacking 
the  Catholic  and  feudal  constitution,  under  such  forms  as  suited 
their  art,  in  Italy,  Spain,  England,  and  France.  Dramatic  poetry 
was  compelled  to  this  by  the  sacerdotal  anathemas  aimed  at  the 
theatre,  when  the  Church  was  obliged  to  relinquish  the  direction  of 
it.  Comedy  was  the  most  favorable  to  this  work,  because  it  most 
clearly  reflected  the  instinct  of  the  time.  Molière's  satires  of  the 
Catholic  and  feudal  spirit,  by  no  means  sparing  the  metaphysical,  or 
overlooking  the  empirical,  extravagances  of  the  influential  classes, 
are  an  evidence  of  the  tone  of  dramatic  art  ;  and  the  protection 
granted  to  the  moral  disciplinarian  against  priestly  and  aristocratic 
rancor  during  the  youth  of  Louis  XIV.  shows  that  the  monarch  had 
some  dim  instinct  of  the  tendency  of  such  criticism  to  aid  in  the 
establishment  of  the  monarchical  dictatorship. 

The  final  period  is  marked  by  a  development  of  Art, 
similar  to  that  of  Industry.  Hitherto,  the  ruling  powers  pren  °  Art 
had  patronized  Art  for  the  sake  of  their  glory  and  popularity  :  but 
now,  the  fine  arts  had  advanced  so  far,  and  were  so  firmly  establish- 
ed as  a  part  of  civilization,  that  it  had  become  a  duty  of  government 
to  aid  them  by  regular  active  encouragement,  proceeding  not  from 
personal  generosity,  but  from  public  solicitude.  At  the  same  time, 
the  growing  taste  for  the  fine  arts  was  rendering  the  life  of  poets 
and  artists  more  and  more  independent,  by  releasing  them  from  the 
necessity  of  that  patronage  which  was  still  needed  by  the  less  pop- 
ular pursuits  of  science.  The  institution  of  journalism  was  then 
becoming  practically  important,  —  to  literature  at  first,  and  then 
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indirectly,  oy  its  popularizing  influence,  to  all  the  other  arts.  While 
the  aesthetic  element  was  thus  obtaining  independence  and  power, 
its  special  expansion  underwent  a  remarkable  change.  The  imita 
tion  of  the  ancients  must  come  to  an  end,  and  some  new  form  be 
assumed,  yielding  impressions  more  complete  and  more  general. 
After  a  season  of  aesthetic  anarchy  the  discussion  arose,  about  the 
comparative  merits  of  the  ancients  and  moderns,  which  may  be  truly 
regarded  as  an  event  in  the  history  of  human  progress,  as  it  dis- 
credited for  ever  the  old  rigime  of  Art,  which  henceforth  made 
only  abortive  attempts,  and  proved  its  incapacity  to  produce  any 
more  masterpieces.  But,  at  the  same  time,  the  other  system,  regard- 
ed as  peculiar  to  England  and  Spain,  underwent  a  similar  change, 
and  sank  into  decline  and  sterility,  through  the  decay  of  mediaeval 
associations.  The  progress  thai  was  made  was  therefore  necessarily 
in  those  productions  that  exhibit  the  interests  of  private  life.  On 
the  stage,  it  is  true,  there  was  no  surpassing  Molière,  who  remains 
without  a  rival  :  but  in  the  epic  delineation  of  private  manners, 
which  is  the  most  original  and  extensive  kind  of  literary  creation 
proper  to  modern  society,  we  have,  among  many  others,  the  master- 
pieces of  Fielding  and  Lesage,  which  are  a  standing  testimony 
against  the  decline  of  the  poetic  faculties  of  Man.  Another  char- 
acter of  this  phase  is  the  decisive  progress  of  dramatic  music,  espe- 
cially in  Italy  and  Germany  :  and  its  influence  must  be  powerful  in 
incorporating  Art  with  social  life  in  general. 

The  demolition  of  the  ancient  system  by  the  negative  philosophy 
was  extremely  unfavorable  to  Ait.  in  as  far  as  it  permitted  it  to 
have  none  but  fleeting  inspirations,  incompatible  with  all  fundament- 
al truth  of  poetic  conception  :  but,  at  the  same  time,  the  decrepi- 
tude of  the  old  regime  gave  a  force  to  the  artistic  influence,  through 
its  connection  with  the  social  polity,  which  is  sufficient  to  support 
it  till  the  period  of  reorganization  arrives.  Thus  it  is  that  poets 
and  artists,  who  were  scarcely  emancipated  from  patronage  at  the 
beginning  of  this  phase,  rapidly  rose  to  be,  in  some  sort,  the  spirit- 
ual leaders  of  modern  peoples  against  the  system  of  retrograde  re- 
sistance, which  was  now  to  be  irrevocably  destroyed  ;  the  move- 
ment being  before  so  prepared  for  by  the  metaphysicians  that  it 
suited  aesthetic  better  than  philosophical  intellects,  and  afforded 
them  a  means  of  activity  not  then  yielded  by  Art,  properly  so  called. 
The  consequences  of  so  unnatural  a  state  of  things  could  not  but 
be  fatal  both  to  society  and  to  Art,  if  it  were  too  long  protracted  : 
and  the  evil  effects  are  seen  in  the  rule  of  the  men-of-letters,  who 
are  the  offspring  of  the  cransition,  and  the  leaders  of  the  social  rev- 
olution. We  here  find  the  necessary  close  of  the  preparatory  sea- 
son of  the  aesthetic  element  ;  for  its  incorporation  with  the  sociality 
of  a  modern  age  has  thus  been  urged  to  excess  ;  and  the  time  for 
reorganization  has  evidently  arrived. 

The  scientific  dc-  ^e  nave  now  to  ta^e  a  similar  review  of  the  scien- 
veiopm.nt  tifie  evolution,  and  after  that,  of  the  philosophical — the 
separation  of  the  two  being  provisional,  as  I  explained  before. 
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When  we.  have  completed  the  process,  we  shall  obtain  from  their 
common  issue  the  true  immediate  principle  of  the  spiritual  organi- 
zation, and  therefore  of  the  temporal,  which  can  have  no  other  suf- 
ficient basis. 

Though  the  scientific  and  philosophical  faculties  are,  as  I  have 
so  often  said,  the  least  powerful  of  any,  the  scientific  and  philo- 
sophical spirit  obtains  the  rule  over  human  progress,  by  means  of 
its  relation  to  the  great  general  conceptions  which  support  the  whole 
system  of  our  ideas  about  the  external  universe  atd  Man.  The 
slowness  of  the  great  changes  wrought  by  this  spirit  may  disguise 
the  reality  of  its  power  ;  but  it  confirms  the  eminent  difficulty  and 
importance  of  those  changes.  We  have  seen  how  the  primitive 
speculative  exercises  of  mankind  originated  a  theological  philoso- 
phy which  was  modified  more  and  more,  and  at  length  destroyed, 
without  any  possibility  of  its  being  replaced.  We  have  now  to  ex- 
plain how,  starting  from  the  Middle  Ages  (the  cradle  of  all  great 
subsequent  changes),  the  human  mind,  having  worn  out  all  the  so- 
cial applications  that  the  old  philosophy  admitted  of,  began  to  turn, 
though  with  a  very  confused  instinct  of  its  course,  toward  the  final 
supremacy  of  a  radically  different,  and  even  opposite  philosophy, 
which  must  be  the  basis  of  a  new  organization.  This  great  philo- 
sophical evolution  has  continued  to  depend  more  and  more  on  the 
scientific  development  which  first  undermined  the  theological  sys- 
tem, and  transmuted  its  spirit  into  the  metaphysical,  in  preparation 
for  a  further  progress.  The  close  connection  of  the  two  evolutions 
- — the  scientific  and  the  philosophical — need  not  prevent  our  treat- 
ing of  them  separately  ;  and  in  that*  separate  treatment  we  must 
take  the  scientific  first,  as  the  philosophical  movement  would  re- 
main unintelligible  without  it.  Our  survey  may  be  very  brief,  as 
my  first  book  exhibits  the  historical  filiation  of  the  chief  scien- 
tific conceptions,  as  well  as  their  gradual  influence,  at  once  positive 
and  negative,  upon  the  philosophical  education  of  society.  This 
leaves  me  nothing  to  do  but  to  co-ordinate  in  a  general  way  the 
historical  views  which  were  before  isolated — being  careful,  more- 
over, to  discard  all  that  might  degenerate  into  a  concrete  or  special 
history  of  science  or  philosophy. 

The  scientific  progression  was  necessarily  connected  New  birth  of  8Ci. 
with  the  beginnings  of  natural  philosophy  in  ancient  ence- 
Greece  ;  but  it  is  habitually  treated  of  as  directly  issuing  from  the 
mediaeval  period,  both  because  of  its  revival  after  a  long  retarda- 
tion, and  on  account  of  the  more  and  more  decisive  characteristics 
that  it  presented.  Those  differences  must  not,  however,  make  us 
forget  the  connection  between  the  discoveries  of  the  Keplers  and 
Newtons  and  those  of  Hipparchus,  Archimedes,  and  their  ancient 
fellowship. 

I  have  shown  before  that  the  sharp  division  between  natural  and 
moral  philosophy  permitted  the  simpler  of  the  two  to  be  so  far  in- 
dependent of  the  more  complex,  as  that  it  must  be  freely  rising  in 
the  metaphysical  scale  while  the  other  lingered  in  the  la.st  phase 
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of  the  theological.  Accordingly  natural  philosophy  remained  ex 
ternal  to  the  final  organization  of  Catholic  monotheism,  which,  when 
compelled  to  take  it  in  and  incorporate  it.  at  onoe  became  liable  to 
perversion  through  thai  compromise  which,  under  the  name  of 
scholasticism,  made  theology  dependent  on  metaphysics,  —  as  wo 
Bhall  see  preseutly.  This  Last  modification  of  the  theological  spirit 
was  highly  favorable  to  Bcience,  which  remained  thenceforward  un- 
der tlic  general  protection  of  the  dominant  doctrines,  till  its  anti- 
theological  character  was  fully  developed.  But  even  before  the 
distincl  formation  of  scholasticism,  Catholicism  was  favorable  to 
natural  philosophy  by  beginning  to  incorporât»'  it  with  social  life, — 
its  doctrine  doing  for  Science  in  this  way  what  its  organization  did 
,.,.,,.  ,n  .,,  lor  art.  We  have  seen  tliat  the  passage  from  polythe- 
ism to  monotheism  was  favorable  to  the  scientific  spirit, 
and  to  its  influence  on  human  opinion  in  general.  So  transient  was 
the  monotheistic  philosophy,  that.  Ear  from  interdicting  the  special 

study  of  nature,  like  polytheism,  it  rather  encouraged  its  contem- 
plation, that  providential  arrangements  might  be  admired  in  detail. 
Polytheism  had  connected  every  leading  phenomenon  with  such 
particular  and  precise  explanations,  that  every  act  of  physical  anal- 
ysis stirred  up  a  corresponding  religious  difficulty;  and  even  when 
this  incompatibility  drove  inquirers  to  a  more  or  less  explicit  mon- 
otheism, the  spirit  of  investigation  remained  shackled  by  reasonable 
fears  of  popular  opposition,  aggravated  by  the  confusion  between 
religion  and  polity:  so  that  scientific  progress  had  always  been  ex- 
ternal to  ancient  society,  notwithstanding  occasional  social  encour- 
agements. Monotheism,  on  the  contrary,  reducing  the  whole  case 
to  that  of  vague  and  uniform  divine  intervention,  was  willing  that 
explorers  should  study  the  details  of  phenomena,  and  even  disclose 
their  secondary  laws,  which  were  at  first  regarded  as  so  many 
manifestations  of  supreme  wisdom.  This  was  a  point  of  extreme 
importance,  as  a  connection  was  thus  established  between  all  the 
parts  of  nascent  science.  Thus  it  was  that  monotheism,  which 
owed  its  existence  to  the  first  stirrings  of  the  scientific  spirit,  was 
itself  indispensable  to  its  further  progress,  both  in  regard  to  its  im- 
provement and  its  propagation.  ^Ve  find  the  same  action  in  the 
Arabian  form  of  monotheism,  though  less  marked  ;  but  the  early 
promise  of  scientific  cultivation  in  Mohammedanism  was  soon  sur- 
passed by  Catholicism,  which  was  better  furnished  for  the  work  by 
its  superior  organization,  and  which  aided  the  progress  of  knowl- 
edge, especially  by  restricting  immediate  supernatural  intervention 
to  the  utmost,  and  substituting  rational  explanations  for  miracles, 
prophecies,  visions,  etc.,  which  had  come  down  from  polytheism,  and 
were  too  readily  entertained  by  Islamism.  Scientific  activity  was 
encouraged  also  by  the  institution  of  a  speculative  life  under  Catholi- 
cism, by  its  encouraging  certain  popular  habits  of  rational  dis- 
cussion, by  its  adoption  of  the  principle  of  capacity  for  office  in  the 
place  of  the  hereditary  principle,  and  by  the  facilities  it  afforded  tc 
the  intellectual  life.     Thus,  from  the  second  phase  of  the  mediaeval 
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period,  Charlemagne,  and  afterward  Alfred,  were  earnest  in  stimu- 
lating and  propagating  the  study  of  science  ;  and  before  the  termi- 
nation of  that  phase,  the  learned  Gerbert,  become  Pope,  used  his 
power  for  the  general  establishment  of  the  new  mode  of  arithmetical 
notation,  which  had  been  ripening  for  three  centuries,  but  did  not 
come  into  common  use  till  it  was  called  for  by  the  needs  of  industrial 
life.  The  system  of  education,  ecclesiastical  and  lay,  of  that  time 
bears  witness  to  the  estimation  in  which  scientific  culture  was  held, 
— the  best  minds  being  carried  beyond  the  literature  and  metaphys- 
ics of  the  multitude  of  pupils  into  mathematical  and  astronomical 
studies.  It  was  only  during  the  last  of  the  three  phases,  however 
that  Catholicism  was  the  best  promoter  of  science.  The  Byzantine 
monotheism  performed  the  service  during  the  first  phase,  when  the 
great  western  invasions  were  going  forward  ;  and  the  Arabian  dur- 
ing the  second,  when  the  Christian  world  was  absorbed  by  political 
cares,  spiritual  and  temporal.  Then,  for  three  centuries,  Arabian 
students  improved  upon  ancient  mathematical  and  astronomical 
knowledge,  gave  us  algebra,  extended  trigonometry,  and  thus  met 
the  growing  needs  of  celestial  geometry.  When  Catholicism  had 
wrought  out  its  polity,  and  scholasticism  ensued,  the  metaphysical 
spirit  had  finally  gained  the  ascendency  over  the  theological,  and 
prepared  the  way  for  the  positive  by  permitting  the  study  of  the 
external  world  to  supersede  that  of  isolated  Man.  The  solemn 
sanction  attached  to  the  name  of  Aristotle  was  at  once  a  sign  of  the 
change  and  a  condition  of  its  continuance,  as  nothing  short  of  such 
an  authority  could  restrain  the  extravagances  natural  to  a  philosophy 
so  obtained  and  so  cultivated.  We  have  seen  that  this  revolution 
caused  the  decay  of  the  Catholic  philosophy.  Its  converse  action 
was  to  stimulate  scientific  progress  by  incorporating  it  for  the  first 
time  with  social  interests  through  the  dominant  philosophy,  with 
which  it  was  now  closely  connected,  and  which  it  was  destined  to 
cast  out  four  or  five  centuries  afterward.  That  new  scientific  pro- 
gression has  gone  on,  from  that  day  to  this.  It  began  with  the 
cultivation  of  Greek  and  Arabian  learning,  and  created  Chemistry, 
at  once  in  the  east  and  in  the  west  ;  and  this  fundamental  investi- 
gation of  nature  was  a  step  of  the  highest  importance, — chemistry 
being,  as  we  know,  the  link  between  inorganic  and  organic  science. 
We  see  how  great  was  the  ardor  of  the  most  eminent  thinkers  by 
the  prematurity  of  some  of  their  efforts,  to  which  we  owe,  however, 
amidst  their  failures,  some  valuable  suggestions  ;  as,  for  instance, 
those  conjectures  of  Albertus  Magnus  which  planted  the  germs  of 
sound  cerebral  physiology.  As  for  the  agreement  of  the  new  im- 
pulse with  the  general  state  of  minds,  it  is  proved  by  the  unremit- 
ting eagerness  which  drew  crowds  of  auditors  to  the  lessons  of  the 
great  European  universities,  during  the  third  phase  of  the  Middle 
Age  period, — it  being  certain  that  the  development  of  natural  phi- 
losophy had  quite  as  great  a  share  in  the  interest  as  the  metaphys- 
ical controversies  of  the  time.  In  those  days  the  different  sciences 
were  too  restricted  and  too  little  explored  to  admit  of  the  speciality 
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of  study  which,  after  having  been  a  great  benefit,  has  become  a 
great  embarrassment.  Under  a  system  of  scholastic  entities,  con- 
nected together  by  the  general  entity  called  Nature,  an  intellectual 
harmony,  scientific  and  logical,  existed  which  could  find  no  parallel 
but  under  the  old  polytheism,  and  which  can  exist  again  only  when 
our  rudimentary  positive  philosophy  shall  have  become  a  true  organ- 
ization. The  artificial  union  of  theology  and  science,  by  a  meta- 
physical bond,  could  not  last  ;  but  it  had  its  advantages,  as  all  such 
efforts  have  ;  and  they  showed  themselves  especially  in  the  encyclo- 
pedical direction  of  abstract  speculation.  The  monk  Roger  Bacon, 
for  instance,  wrote  a  treatise  containing  so  vast  a  variety  of  views 
on  different  orders  of  phenomena,  that  most  of  our  scientific  men, 
so  scornful  about  the  Middle  Ages,  are  certainly  incapable,  not  only 
of  writing,  but  even  of  reading  it. 

This  scientific  arrangement,  precarious  and  imper- 
fect, but  the  best  that  the  times  admitted,  was  effected 
chiefly  through  two  general  conceptions  which  served  as  a  basis  for 
astrology  and  alchemy.  Nothing  can  be  more  erroneous  than  the 
superficial  popular  classification  of  these  with  the  occult  sciences, 
as  they  are  called,  whereby  retrograde  superstitions  are  confounded 
with  progressive  conceptions.  Magic  is  a  relic  of  polytheistic,  or 
oven  fetich  superstition  ;  whereas,  astrology  and  alchemy  are  merely 
a  too  bold  extension  of  the  positive  spirit,  before  the  theological 
philosophy  was  got  rid  of.  That  the  two  classes  have  been  con- 
founded is  owing  to  religious  vindictiveness,  and  is  a  natural  conse- 
quence of  the  antipathy  between  science  and  theology. — No  doubt, 
mediaeval  astrology  exhibits  strong  traces  of  theological  influence 
in  its  supposition  that  the  universe  was  made  for  Man — a  notion 
which  gave  way  only  on  the  discovery  of  the  earth's  motion  :  but, 
apart  from  that,  it  is  evident  that  the  doctrine  rested  upon  the  sub- 
ordination of  all  phenomena  to  invariable  natural  laws.  Its  origi- 
nal title  of  judicial  astrology  conveyed  this.  No  scientific  analysis 
existed  at  that  time  which  could  assign  to  astronomical  phenomena 
their  true  position  in  general  physics  ;  and  there  was,  therefore  no 
principle  which  could  restrain  the  ideal  exaggeration  attributed  to 
celestial  influences.  In  such  a  state  of  things,  it  was  certainly  right 
that  human  reason,  resting  upon  the  only  phenomena  whose  laws 
were  ascertained,  should  endeavor  to  refer  to  them  all  other  phe- 
nomena, even  human  and  social.  This  was  the  rational  scientific 
course  ;  and  its  universality  and  persistence  till  the  seventeenth 
century  prove  its  agreement  with  the  corresponding  situation.  If 
we  look  at  its  action  upon  the  general  education  of  the  human  mind, 
we  shall  find  that  it  was  most  serviceable  in  disseminating  every- 
where a  first  notion  of  the  subordination  of  all  phenomena  to  inva- 
riable laws,  by  which  rational  prevision  became  possi- 
ble. The  general  conception  of  alchemy  could  not  but 
be  less  philosophical,  from  the  more  complex  and  less  advanced 
state  of  the  corresponding  studies,  which  were  then  barely  pro- 
posed;  but  its  primary  rationality  is  unquestionable.     We  have 
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seen,  in  our  survey  of  chemistry,  that  the  phenomena  of  composition 
«and  decomposition  could  not  be  even  perceived  while,  as  under  the 
old  philosophy,  but  one  principle  was  admitted,  and  that  specula- 
tions of  that  order  were  necessarily  based  on  Aristotle's  doctrine 
of  four  elements.  Now,  these  elements  were  common  to  almost  all 
substances,  real  and  artificial  ;  so  that,  while  that  doctrine  pre- 
vailed, the  famous  transmutation  of  metals  could  not  appear  more 
chimerical  than  the  transformations  daily  effected  by  modern  chem- 
ists among  vegetable  and  animal  substances,  through  the  identity 
of  their  constituent  principles.  The  absurdity  of  the  bold  hopes  of 
alchemy  could  not  appear  till  the  discoveries  of  less  than  a  century 
ago  furnished  the  demonstration.  Alchemy  rendered  the  same  ser- 
vice with  astrology  in  spreading  the  conceptions  of  the  subjection 
of  all  phenomena  to  invariable  natural  laws  :  for,  whatever  may 
have  been  the  influence  of  the  theological  spirit  on  the  hopes  of  the 
alchemists,  their  perseverance  shows  their  conviction  of  this  truth. 
The  vague  expectation  of  some  sort  of  miracle  might  help  to  sus  - 
tain  their  courage  under  perpetual  disappointment:  but  it  must 
have  been  some  conviction  of  the  permanence  of  natural  laws  which 
induced  them  to  pursue  their  object  by  other  means  than  prayer  and 
fasting,  and  religious  expedients  of  that  kind.  I  hope  this  brief 
notice  may  conduce  to  a  tardy  rendering  of  justice  to  these  two 
great  series  of  labors,  which  contributed  so  largely  and  so  long  to 
the  development  of  human  reason,  notwithstanding  all  the  errors  in- 
volved in  the  process.  The  successors  of  the  astrologers  and  alche- 
mists not  only  found  science  instituted  by  their  perseverance,  but 
the  more  difficult  task  achieved — the  establishment  of  the  principle 
of  invariable  natural  laws.  No  influence  less  active  and  profound 
than  theirs  could  have  effected  the  popular  admission  of  this  truth  ; 
and  we  are  reaping  the  fruits  of  it  while  we  forget  the  hands  that 
planted.  The  moral  influence  of  these  great  provisional  concep- 
tions was  not  less  favorable  than  the  intellectual  ;  for  astrology 
engendered  a  high  idea  of  human  wisdom  from  its  power  of  previs- 
ion under  natural  laws  :  and  alchemy  roused  a  noble  sense  of  hu- 
man power,  before  depressed  by  theological  notions,  by  inspiring 
bold  hopes  from  our  intervention  in  phenomena  which  admitted  of 
modification. 

Such  was  the  origin  of  modern  scientific  progress,  Fjrgt  modern 
which  I  have  described  up  to  the  time  when  the  indus-  phase  of  prog- 
trial  evolution  called  upon  it  for  aid  in  daily  labor,  and  re88' 
the  aesthetic  evolution  prepared  the  popular  mind  for  science  by- 
rousing  the  speculative  activity  of  Man.  From  this  point,  having 
examined  the  period  which  is  beset  with  injurious  prejudices,  we 
can  proceed  rapidly  to  review  the  progressive  course  of  science, 
during  the  five  last  centuries. 

Happily,  it  was  already  too  closely  connected  with  social  inter- 
ests to  be  endangered  by  the  struggles  between  popes  and  kings. 
It  was  not  rendered  secure  by  such  great  practical  applications  as 
now  connect  it  with  broad  industrial  interests  :  nor  could  it  depend, 
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like  Art,  on  personal  sympathies  easily  excited;  for  the  scientific 
faculties  of  Man  are  weak  ;  and  f(\Q  leaders  of  the  time  were  quite 
satisfied  with  theological,  or  at  least  with  metaphysical  explana- 
tions. Royal  lovers  of  science,  like  Charlemagne  and  Frederick  the 
Great,  are  rare  ;  while  princely  patrons  of  Art,  like  Francis  I.  and 
Louis  XIV.,  are  much  more  common:  and  thus  it  was  only  as  as- 
trologers and  alchemists  that  scientific  men  could  obtain  any  wel- 
come :  the  resources  of  the  universities  being  then  at  the  command 
of  the  metaphysical  spirit,  from  which  the  scientific  was  beginning 
to  separate  itself.  The  footing  which  science  had  obtained,  as  as- 
trology and  alchemy,  was  all  the  more  necessary  because  Catholo- 
cism,  in  its  decline,  was  now  manifesting  its  antipathy  to  the  scien- 
tific expansion  which  it  had  at  first  assisted,  but  the  irreligious  in- 
fluence  of  which  it  now  began  to  fear.  A  long  array  of  examples 
shows  us  what  disastrous  oppression  science  must  have  undergone 
if.  at  that  period,  astrological  and  alchemical  conceptions  had  not 
secured  protection  to  its  professors  among  the  clergy  themselves. 

A.8  for  the  spéculative  development,  it  could  not  at  that  time 
occasion  any  remarkable  progress  in  knowledge  already  existing. 
Chemistry  must  long  remain  in  the  preparatory  stage  of  collecting 
material  :  and  this  process  went  on  rapidly.  It  might  seem  that 
astronomy,  and  geometry  in  connection  with  it,  were  in  the  way  of 
improvement:  but,  in  astronomy,  epicycles  were  still  resorted  to, 
to  sustain  the  old  hypothesis  of  circular  and  uniform  motion;  and 
geometry  was  stopped  short  at  special  methods  and  researches,  by 
the  imperfection  of  algebra,  and  was  waiting  for  Descartes  :  so  that 
the  chief  improvement  consisted  in  the  simultaneous  extension  of 
nascent  algebra  and  of  trigonometry,  completed  in  time  by  the  use 
of  tangents  ;  while  in  astronomy,  calculations  were  beginning  to  be 
preferred  to  graphical  procedures  ;  and  observations,  angular  and 
especially  horary,  became  more  precise.  This  was  the  time  when 
astrology  afforded  the  strongest  stimulus  to  scientific  investigation, 
by  proposing  the  most  extended  and  decisive  aim,  with  an  instrumen- 
tality which  served  as  a  criterion  of  celestial  theories — that  of  de- 
termining the  binary,  ternary,  and  quaternary  aspects,  which  could 
only  be  done  by  diligent  study  of  the  heavenly  bodies.  The  move- 
able feasts  of  the  Catholic  church  were  for  a  time  useful  in  encoura- 
ging this  kind  of  observation  ;  but  the  influence  of  astrology  was 
much  more  powerful  and  durable.  The  only  radical  accession  to 
natural  philosophy  at  this  period  was  from  the  rise  of  Anatomy, 
which  had  now,  for  the  first  time,  the  advantage  of  the  dissection 
of  the  human  frame.  There  had  before  been  some  inadequate  ex- 
ploration of  brutes  ;  but  religious  prejudice  had  prevented  the 
examination  of  the  human  body.  Though  the  advance  of  anatomy 
could  not  rival  that  of  chemistry,  it  was  yet  of  great  importance, 
because  it  completed  the  nascent  system  of  modern  science,  which 
thus  began  to  extend  from  the  study  of  the  universe  to  that  of  Man, 
with  molecular  physics  for  the  link  between  them.  Socially,  it  was 
of  importance  as  connecting  the  physicians,  as  a  body,  with  the 
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speculative  class  ;  they  having  risen  from  their  very  low  ancient 
position  to  an  influence  nearly  rivalling  that  of  the  priesthood.  The 
union  between  biological  science  and  medical  art,  which  we  justly 
complain  of  now,  was  necessary  then,  to  sustain  anatomical  studies 
in  the  absence  of  established  theory  :  and  the  advantages  yielded 
by  astrological  and  alchemical  conceptions  were  paralleled  in  this 
science  by  the  strong  belief  in  a  Panacea,  which  involved  the  two 
suppositions  of  the  invariableness  of  physical  laws,  and  the  power 
of  Man  to  modify  his  own  organism — suppositions  which  could  not 
but  disclose  the  radical  incompatibility  between  the  scientific  and 
the  religious  spirit. 

The  second  phase  of  the  period  was,  in  science  as  in 
art,  the  most  eminently  progressive,  on  account  espe-  fc  con  p  asfi 
cially  of  the  movement  which,  from  Copernicus  to  Newton,  laid  the 
foundation  of  the  tr"û  system  of  astronomical  knowledge,  which 
presently  became  the  type  of  the  whole  of  natural  philosophy.  As 
in  the  other  cases,  too,  governments  began  to  afford  systematic  en- 
couragement, partly  from  the  general  advance  of  speculation,  and 
partly  from  the  practical  value  of  science,  when  mathematical  and 
chemical  doctrines  were  in  demand  for  the  purposes  of  a  new  art 
of  war  and  an  expanding  industry.  This  systematic  encouragement 
was,  however,  more  tardy  than  in  the  case  of  the  fine  arts  ;  and  it 
was  only  toward  the  close  of  this  phase  that  scientific  academies 
were  founded  in  England  and  France,  the  influence  of  which  was 
chiefly  felt  in  the  next  phase.  They  were  of  great  use,  however, 
in  sustaining  science  through  the  crises  of  its  conflict  with  the  an- 
cient  philosophy,  from  which  it  was  now  becoming  finally  disen- 
gaged. It  is  clear  from  the  nature  of  the  case  that  science  could 
be  protected  by  the  temporal  power,  which  was  not  concerned  in 
the  serious  abstract  animosities  of  the  spiritual  power,  whether  the- 
ological or  metaphysical,  which  was  now  making  its  assaults  on 
science  ;  and  thus  science  had  even  perhaps  a  more  direct  interest 
than  art  and  industry  in  the  establishment  of  a  temporal  dictator 
ship,  under  one  or  the  other  of  its  forms.  If  the  spiritual  power 
jad  obtained  the  ascendency,  science  would  have  suffered  more  em- 
inently than  any  other  interest  under  its  retrograde  influence,  and 
social  progression  would  have  been  thereby  found  impracticable. 

On  the  same  grounds  as  in  the  former  cases,  it  appears  that  the 
monarchical  form  of  rule  was  more  favorable  to  science  than  the 
aristocratic.  Science  is  not  usually  attractive  to  the  great  :  it  is 
less  so  than  art  ;  and  it  requires  a  central  authority,  alike  for  its 
support  and  for  its  restraint  from  spreading  out  into  too  much  spe- 
ciality. Abstract  speculation  has  held  a  freer  and  higher  course 
under  royal  rule  than  under  aristocratic  influence,  which  has  been 
too  apt  to  subordinate  scientific  research  to  practical  aims.  In  the 
one  case,  science  becomes  more  favorably  incorporated  with  the  so- 
cial polity,  and  spreads  more  certainly  among  all  classes,  to  the 
great  benefit  of  general  education:  and  in  the  other  case,  there  is 
likely  to  be  a  more  spontaneous  pursuit  of  science,  and  a  mure  origi- 
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liai  treatment  of  it.  The  evils  in  that  case,  moreover,  were  more 
evident  in  the  third  than  in  the  second  phase, as  we  shall  presently 
see.  Before  Protestantism  showed  its  anti-scientific  tendencies,  it 
exercised  a  favorable  influence  through  its  principles  of  free  inquiry, 
which  established  a  state  of  half-independence  strongly  conducive 
to  the  development  of  natural  philosophy,  whose  great  astronomi- 
cal discoveries  were  at  this  time  made  among  Protestant  nations. 
Wherever  the  Catholic  polity  was  the-*  most  decisively  established, 
the  scientific  development  was  retarded; — in  Spain,  conspicuously 
notwithstanding  the  promising  beginning  made  at  a  former  period. 
,.lllaIi  ,„  ,,,  (]i,.  The  great  speculative  movement,  carried  on  when 
the  time  was  ripe  by  a  few  men  of  genius,  exhibited 
two  modes  of  progression,  very  closely  connected;  the  scientific 
or  positive,  consisting  of  mathematical  and  astronomical  discov- 
eries; and  the  philosophical  and  usually  negative,  relating  to  the 
revolt  of  the  scientific  spirit  against  the  thraldom  of  the  old  phi- 
losophy. The  rallying-point  of  this  last,  in  which  Germany,  Italy, 
France,  ami  England  bore  a  noble  part,  was  Kepler's  investigation, 
which,  prepared  for  by  tin1  Copernican  discovery,  and  the  labors 
of  Tycho-Brahe,  constitutes  the  true  system  of  celestial  geometry; 
whilst,  giving  birth  to  celestial  mechanics,  it  was  connected  with 
Newton's  linal  discovery ,  through  Galileo's  mathematical  theory  of 
motion,  necessarily  followed  by  the  achievements  of  Huyghens. 
Between  these  two  Beries,  whose  succession  is  direct,  the  historical 
method  naturally  interposes  the  great  mathematical  revolution  of 
Descartes,  which  issued,  toward  the  end  of  this  second  phase,  in 
the  sublime  analytical  discovery  of  Leibnitz,  without  which  New- 
ton's achievement  could  not  have  been,  as  it  Mas,  the  active  prin- 
ciple of  the  final  development  of  celestial  mechanics  in  the  next 
phase.  The  filiation  of  these  vast  discoveries  is  too  evident  to  need 
illustration,  especially  after  the  character  assigned  to  them  separ- 
ately in  the  first  part  of  this  work. 

Relation  of  sci-  While  engaged  in  these  great  operations,  the  scien- 
ence  to  old  phi-  tific  spirit  had  to  sustain  a  perpetual  conflict  with  the 
dominant  philosophy, — the  metaphysical  no  less  than 
the  theological  ;  for  the  astronomical  discoveries  of  Copernicus  and 
Kepler,  and  even  Tycho-Brahe's,  with  regard  to  comets,  were  as 
distasteful  to  the  one  as  the  other.  The  antagonism  became  evident 
as  early  as  the  sixteenth  century, — the  fate  of  Ramus  proving  that 
metaphysical  hatred  is  no  less  fatal  than  theological.  We  have 
before  seen  why  Galileo's  discovery  must  be  the  ground  of  the 
chief  discussion  ;  and  the  odious  persecution  which  it  occasioned 
has  ineffaceably  impressed  human  memory  with  the  date  of  the 
first  direct  collision  between  modern  science  and  ancient  philos 
ophy.  This  was  indeed  the  epoch  when  the  invariableness  of 
physical  laws  was  seen  to  be  incompatible  with  theological  concep- 
tions, which  were  now  the  only  hinderance  to  the  reception  of  a 
truth  confirmed  by  long  and  unanimous  experience.  In  this  con- 
nection  therefore   we  must  historically  refer  to  the  contemporary 
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labors  of  Bacon,  and  yet  more  of  Descartes,  to  exhibit  the  essen- 
tial characteristics  of  the  positive,  as  opposed  to  the  theologico- 
metaphysical  spirit.  I  must  however  connect  with  the  scientific 
movement  the 'bold  conception  of  Descartes  in  regard  to  the  general 
mechanism  of  the  universe.  Descartes  probably  did  not  deceive 
himself  about  its  value  or  duration,  which  scarcely  extended  to 
two  generations  ;  and  the  existing  state  of  the  human  mind  ren- 
dered some  such  hypothetical  venture  necessary  to  the  introduction 
of  a  sound  system  of  celestial  mechanics,  such  as  Huyghens  was 
then  silently  preparing,  by  following  up  the  labors  of  Galileo.  We 
have  seen,  while  treating  of  the  theory  of  hypothesis,  why  this 
mode  of  transition  is  the  necessary  way  of  passing  from  inacces- 
sible questions  and  absolute  explanations  into  the  regions  of  posi- 
tive knowledge.  We  see  too  evident  traces  of  this  method  still  ex- 
isting in  every  department  but  that  of  astronomy,  to  be  surprised 
that  it  once  existed  there  also. 

To  these  great  mathematical  and  astronomical  acts 
of  progression,  we  must  add  the  truly  creative  works 
of  Galileo  on  barology,  by  which  natural  philosophy  was  substan- 
tially extended.  Many  fortunate  discoveries  of  a  secondary  nature 
followed  these,  and  ulterior  creations  in  acoustics  and  optics.  In 
those  days,  nothing  but  the  most  exceptional  events  excited  aston- 
ishment ;  and  yet  those  were  the  days  in  which,  working  out  and 
disclosing  the  destination  of  modern  science  to  regenerate  the 
humblest  elementary  notions,  Galileo  revealed  the  unsuspected  laws 
of  the  commonest  phenomena,  the  study  of  which,  in  immediate 
connection  with  geometry  and  astronomy,  turns  out  to  be  nothing 
less  than  a  disclosure  of  the  department  of  Physics.  The  new  sci- 
ence assumed  its  place  between  astronomy  and  chemistry  :  and  a 
new  class  of  inquirers  arose,  whose  special  function  was  to  develop 
the  resource  of  experimentation.  If  we  consider  that  the  geome- 
ters and  astronomers,  who  had  hitherto  been  one  and  the  same, 
now  separated,  in  consequence  of  the  rapid  extension  of  the  two 
sciences,  we  shall  perceive  that  the  organization  of  scientific  labor, 
especially  with  regard  to  inorganic  philosophy,  which  was  almost 
everything  at  that  time,  was  very  much  like  what  it  is  now.  As 
for  the  other  great  departments,  it  is  clear  that  Chemistry,  and  yet 
more  Anatomy,  were  in  the  preparatory  state  of  accumulating 
materials, — important  as  were  the  new  facts  which  they  amassed, 
and  especially  Harvey's  discoveries  about  generation  and  the  circu- 
lation of  the  blood,  which  imparted  so  strong  a  stimulus  to  physi- 
ological observation,  though  the  time  was  not  come  for  incorpora- 
ting them  with  any  true  biological  doctrine. 

It  is  especially  noteworthy  that  this  was  the  time  fioc]&l  le]ationi 
when  the  positive  spirit  began  to  manifest  its  true  of  ««once, 
social  character  and  its  popular  influence.  The  growing  disposi- 
tion of  modern  society  to  grant  its  confidence  to  doctrines  founded 
on  demonstration  at  the  expense  of  ancient  beliefs  appears,  toward 
the  end  of  this  period,  in  the  universal   admission  of   the  doublo 
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motion  of  the  earth,  a  century  before  the  papacy  solemnly  tolerated 
it.  Thus  was  a  new  faith  growing  up  amidst  the  disintegration  of 
the  old,  partly  from  the  verification  of  scientific  provision,  and 
partly  from  the  agreement  of  competent  judges  ;  the  two  in  com- 
bination being  enough  for  the  satisfaction  of  minds  which,  from 
any  caus.\  were  inaccessible  to  direct  demonstration.  The  growth 
of  such  habits  of  conviction  proved  that  tin'  provisional  anarchy 
Oil  Social  and  moral  subjects  arose    from  no  disposition  to  perpetual 

disorder,  bat  merely  from  the  defect  of  positive  doctrine  which 
could  command  assent.  The  action  of  science  was  certainly  more 
effectual  than  that  of  Art  in  occasioning  a  wide  social  agreement: 
for  Art.  though  operating  more  Btrongly  and  immediately,  is  re- 
stricted by  differences  of  language  and  manners;  whereas,  the  gen- 
eral and  abstract  character  of  scientific  conceptions  admits  of 
unlimited  intellectual  communion.  At  a  time  when  national  diver- 
gences were  still  very  great,  and  when  the  Catholic  bond  was  dis- 
solved, the  universities  threw  open  their  doors  to  foreigners,  so  as 
to  mark  the  new  speculative  class  as  European,  and  to  afford  the 
best  testimony  to  the  cosmopolitan  character  of  the  scientific  spirit. 
The  influence  of  thai   spirit  on  general  education  began  to  appear, 

though  tli ganized  scholastic  Bystera  was  perpetuated,  as  it  is  to 

this  day.  under  some  accessory  modifications  which  do  not  affect  its 
spirit.  The  mathematical  order  of  studies  was  gaining  upon  the 
literary,  as  it  bas  done  ever  since;  and  as  it  would  have  done  yet 
more  it'  the  official  coarse  of  modification  had  followed  the  general 
direction  of  manners  and  opinions,  instead  of  being  hound  to  keep 
up,  at  all  cost,  the  ancient  system  of  education. 

During  tin-  third  phase,  the  encouragement  of  Sci 
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ence.  as  ol  Art  and  Industry,  became    an    express   duty 

of  government,  tin;  neglect  of  which  would  have  called  forth  gen- 
eral censure;  and  at  the  .-am.'  time  the  increasing  implication  of 

natural  philosophy  with  military  and  industrial  processes  extended 
the  social  influence  of  science,  both  by  the  creation  of  special 
schools,  and  by  the  formation  of  the  intermediate  class  whose  func- 
tion was  to  connect  theory  and  practice.  The  men  of  science 
could  not  yet  pretend  to  the  private  independence  of  poets  and 
artists,  whose  works  were  of  so  much  more  popular  a  character  ; 
but  their  small  number,  and  their  closer  co-operation  for  the  public 
benefit,  conferred  an  almost  equal  importance  on  their  social  ex- 
istence. Their  position  was  most  favorable  in  the  countries  which 
had  kept  clear  of  Protestantism,  where  the  old  Catholic  spirit  of 
contemplation  and  of  generality  was  directly  united  with  the  bold 
ness  and  independence  of  the  revolutionary  movement.  Thus  it 
was  in  France  that  the  full  benefit  of  royal  protection  was  found, 
lud  that  science  flourished  most.  In  England,  the  men  of  science 
were  dependent  on  private  protection,  while  the  exorbitant  popular 
interest  in  industrial  affairs  discredited  all  speculative  discovery 
which  did  not  admit  of  a  direct  practical  application  :  and  at  the 
game  time,  the  anti-scientific  tendencies  of  Protestantism  began  to 
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show  themselves,  not  only  through  the  incorporation  of  Protest- 
antism with  the  government,  in  which  form  they  manifested  the 
repugnance  of  theology  to  the  spread  of  the  positive  spirit,  but  in 
the  mournful  individual  case  of  Newton  himself,  whose  old  age  was 
darkened  by  absurd  theological  vagaries.  The  exclusive  nationality 
-of  England  was  mischievous  to  science  by  its  active  adoption  of 
none  but  indigenous  discoveries.  This  appears  even  in  regard  to 
the  mathematical  sciences,  universal  as  they  are  ;  for  there  was  a 
repugnance  in  England  to  the  common  introduction  of  analytical 
geometry,  which  is  still  too  unfamiliar  in  the  English  schools,  and 
an  analogous  prejudice  against  the  employment  of  purely  infinites- 
imal notations, — so  justly  preferred  everywhere  else  :  and  this  irra- 
tional exclusiveness  is  all  the  more  repulsive  from  its  contrast  with 
the  exaggerated  admiration  of  France  for  the  genius  of  Newton, 
for  whose  sake  Descartes  was  somewhat  ungratefully  set  aside, 
during  the  reaction  against  his  Vortex  doctrine  in  favor  of  the  law 
of  gravitation.  His  merits  are  even  now  insufficiently  acknowl- 
edged, though  his  genius  has  never  been  rivalled  but  by  Newton, 
Leibnitz,  and  Lagrange. 

The  scientific  progress  during  the  third  phase  followed  Relario»s  0f  Dis- 
two  lines  in  the  mathematical  province,  which  remains  cowries, 
the  chief.  The  first  relates  to  the  Newtonian  principle,  and  the 
gradual  construction  of  celestial  mechanics,  whence  were  derived 
the  various  theories  of  rational  mechanics.  The  other  arose  out  of 
the  Cartesian  revolution,  and,  by  the  analytical  stimulus  given  by 
Leibnitz,  occasioned  the  development  of  mathematical  analysis,  and 
a  great  generalization  and  co-ordination  of  all  geometrical  and  me- 
chanical conceptions.  In  the  first  direction,  Maclaurin  and  Clairaut 
gave  us,  in  relation  to  the  form  of  the  planets,  the  general  theory 
of  the  equilibrium  of  fluids,  while  Daniel  Bernouilli  constructed  the 
theory  of  the  tides.  In  relation  to  the  precession  of  the  equinoxes, 
D'Alembert  and  Euler  completed  the  dynamics  of  solids  by  forming 
the  difficult  theory  of  the  movement  of  rotation,  while  D'Alembert 
founded  the  analytical  system  of  hydrodynamics,  before  suggested 
by  Daniel  Bernouilli  :  and  Lagrange  and  Laplace  followed  with 
their  theory  of  perturbations.  On  the  other  line,  Euler  was  extend- 
ing mathematical  analysis,  and  regulating  its  intervention  in  geom- 
etry and  mechanics  ; — an  ever-memorable  succession  of  abstract 
speculations,  in  which  analysis  discloses  its  vast  fecundity,  without 
degenerating,  as  it  has  done  since,  into  a  misleading  verbiage.  It 
was  a  curious  retribution  for  the  narrow  nationality  of  England  that, 
with  the  exception  of  Maclaurin,  her  men  of  science  could  take  only 
a  secondary  part  in  the  systematic  elaboration  of  the  Newtonian 
theory,  which  was  developed  and  co-ordinated  almost  exclusively 
in  France,  Germany,  and  lastly,  Italy,  represented  by  Lagrange. 
In  Physics,  which  had  just  produced  barology  and  optics,  there  was 
now  a  scientific  institution  of  thermology  and  electrology,  which 
connect  it  immediately  with  chemistry.  In  thermology,  Black  made 
his  luminous  discovery  of  changes  of  state  ;  and  Franklin  popular- 
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ized  electrology,  and  Coulomb  gave  it  a  certain  degree  of  rationali- 
ty. Pure  astronomy  had  nearly  merged  in  celestial  geometry;  sc 
that,  among  many  illustrious  observers,  we  have  only  to  notice  one 
great  name  in  this  department — Bradley,  whose  researches  on  the 
aberration  of  lighl  were  certainly  the  finest  contribution  to  this  part 
of  science  Bince  Kepler's  day. 

The  chief  originality  of  this  phase  was  owing  to  the  creation  of 
real  Chemistry,  which  underwent  a  provisional  modification  very 
like,  in  its  effect8,  that  of  the  vortices  in  relation  to  celestial  me- 
chanics. In  this  case  it  was  Stahl's  conception  that  fulfilled  the 
provisional  office, preceded  by  Boerhaave'e  too  mechanical  attempt, 
and  furthering  the  more  rational  course  of  Bergmann  and  then  of 
Scheele.  Then  ensued  the  experiments  of  Priestley  and  Cavendish, 
preparing  the  way  lor  the  decisive  action  of  Lavoisier,  who  raised 
Chemistry  to  the  rank  of  a  tine  science,  intermediate,  both  as  to 
method  and  doctrine,  between  the  inorganic  and  organic  philosophy. 

There  was  now  a  preparatory  movement  even  in  regard  to  Biology. 

There  were  desultory  attempts  made  under  all  the  three  divisions 
of  taxonomy,  anatomy,  and  physiology — uncombincd  by  any  com- 
mon principle,  but  disclosing  the  spirit  of  each.  LinnsBus  followed 
Jussieu  in  the  first  department;  Daubenton  was  making  compara- 
tive analyses  in  the  second,  to  he  rationalized  by  the  general  views 
of  Vicq-d'Azyr:  and  Sailer  and  Spallanzani  were  accumulating 
material,  and  carrying  on  experiments  in  the  third.  Buffon,  with 
his  synthetic  and  concrete  genius,  at  the  same  time  pointed  out  the 
chief  encyclopedical  relations  of  the  science  of  living  bodies,  and 
its  moral  and  social  importance,  which  were  well  illustrated  also 
by  Leroy  and  Bonnet.  Nothing  definitive  could  be  done  in  this 
science,  however,  while  the  animal  hierarchy  was  as  yet  hardly 
recognised  in  the  dimmest  way,  and  the  elementary  idea  of  the  vital 
state  was  still  thoroughly  confused  and  uncertain:  but  it  is  neces- 
sary to  point  out  the  first  really  scientific  elaboration  of  organic 
philosophy. 
a  ,  n,.(.  ,.  On  the  whole,  this  epoch  may,  I  think,  be  regarded 
uy  as  the  best  age  of  scientific  speciality,  embodied  in  acad- 

emies, whose  members  had  not  yet  lost  sight  of  the  fundamental 
conception  of  Bacon  and  Descartes,  which  considered  special  analy- 
sis to  be  simply  a  necessary  preparation  for  general  synthesis — al- 
ways kept  in  view  by  the  scientific  men  of  this  period,  however  re- 
mote its  realization  might  be.  The  dispersive  tendency  of  labors 
of  detail  was  as  yet  restrained  by  the  impulse  which  induced  scien- 
tific men,  like  artists,  to  aid  the  great  philosophical  movement,  the 
anti-theological  tendency  of  which  was  thoroughly  congenial  with 
the  scientific  instinct  ;  and  this  adhesion  of  science  to  the  movement 
gave  it  a  most  serviceable  intellectual  consistency.  The  negative 
philosophy,  by  its  character  of  generality,  repaid  provisionally  to 
science  the  advantage  received  from  it  :  and  the  scientific  menr 
like  the  artists,  found  in  it,  besides  a  social  destination  which  in 
corporated   them  with  the  movement,  a  kind  of  temporary  substi- 
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tute  for  systematic  direction.  It  is  the  undue  protraction  oi  this 
mental  condition  in  our  day  which  explains  the  deplorable  aversion 
of  both  scientific  men  and  artists  to  all  general  ideas. 

The  philosophical  progression  has  always  depended  Tho  phi,osophicaI 
on  the  scientific,  from  the  point  of  their  divergence  ; —  development 
that  point  being  the  division  in  the  Greek  schools  between  natural 
philosophy,  which  had  become  metaphysical,  and  moral  philosophy, 
which  remained  theological,  as  we  have  seen.     There  was,  as  1 
have  also  shown,  a  provisional  fusion  between  the  twTo  philosophies 
during  the  scholastic  period  of  the  Middle  Ages  ;  and  this  union  re 
mained  throughout  the  first  phase  of  the  period  we  are  now  survey 
ing  ;  so  that  we  have  only  the  two  subsequent  phases  to  review, 
during  which  the  philosophical  movement  was  more  and  more  sep 
arated  from  the  scientific.     It  is  necessary  to  revert  briefly  to  the 
latter  point  of  departure,  in  order  to  ascertain  the  true  nature  of 
the  transitory  philosophy  which,  for  the  last  three  centuries,  science 
has  been  destroying. 

Scholasticism  had  realized  the  social  triumph  of  the  metaphysical 
spirit,  by  disguising  its  organic  impotence  through  its  incorpora 
tion  with  the  Catholic  constitution,  the  political  prop- Rea.onail(1  fHitil 
erties  of  which  rendered  an  ample  equivalent  for  the  <er,,",]  Phase- 
intellectual  assistance  which  it  provisionally  received  from  the  meta- 
physical philosophy.  When  this  philosophy  extended  from  the  in- 
organic world  to  Man,  implanting  its  entities  in  his  moral  and  social 
nature,  monotheistic  faith  began  to  be  irretrievably  perverted  by 
admitting  the  alliance  of  reason.  No  longer  'resting  on  a  natural 
universal  obedience  to  a  direct  and  permanent  revelation,  the  faitli 
subjected  itself  to  the  protection  of  demonstrations,  which  must  ne- 
cessarily admit  of  permanent  controversy,  and  even  of  refutation  ; 
such  as  those  which,  in  strange  incoherence,  were  already  named 
Natural  Theology.  This  historical  title  is  a  good  exponent  of  the 
temporary  fusion  of  reason  and  faith,  which  could  end  in  nothing 
but  the  absorption  of  faith  by  reason  :  it  represents  the  contradic 
tory  dualism  established  between  the  old  notion  of  God  and  the 
new  entity  of  Nature,  which  were  the  respective  centres  of  the  the- 
ological and  metaphysical  philosophies.  The  antagonism  of  the  two 
conceptions  was  reconciled  for  the  moment  by  the  intervention  of 
the  positive  instinct,  which  offered  the  hypothesis  of  a  God  creating 
invariable  laws  which  he  bound  himself  never  to  alter,  and  confided 
to  Nature  for  special  and  continuous  application  ; — a  fiction  which 
is  in  close  analogy  with  that  of  politicians  about  constitutional  roy- 
alty. This  supposition  bears  a  characteristic  metaphysical  impress  ; 
and  it  made  Nature  the  main  object  of  contemplation  and  interest, 
reserving  only  a  barren  veneration  for  the  majestic  inertia  of  the 
supreme  divinity,  and  therefore  placing  him  at  a  remote  distance 
from  thought,  which  would  naturally  seek  him  less  and  less.  Pop- 
ular good  sense  never  accepted  this  doctrine,  which  neutralized  all 
theological  ideas  of  arbitrary  will  and  permanent  action  ;  and  it  is 
therefore  no  wonder  that  popular  instinct  urged  the  charge  of  a  the- 
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ism  against  so  many  Learned  assertors  of  Natural  theology.  At  the 
present  time,  the  case  is  bo  inverted,  that  that  which  was  denounced 
by  public  reason  as  impiety  is  now  considered  to  be  religion  par 
excellence;  and  it  is  Laboriously  cultivated  by  demonstrations  which 
]  have  shown  to  be  one  of  the  chief  causes  of  the  mental  destruc- 
tion of  monotheism.  We  thus  see  how  the  scholastic  compromise 
brought  about  only  a  thoroughly  contradictory  situation,  which 
could  bave  no  stability,  though  it  was  provisionally  necessary  to 
scientific  progress.  The  special  discussion  which  best  illustrates 
this  general  tendency  is  the  controversy  of  the  Realists  and  the 
Nominalists,  which  buows  the  superiority  of  médise  val  metaphysics, 
with  its  infusion  of  the  positive  spirit,  over  the  ancient  form  of  it. 
This  debate  was  in  fact,  under  its  apparently  idle  names,  the  main 
Struggle  between  the  positive  spirit  and  the   metaphysical;   and   its 

stages  mark  the  gain  of  the  scientific  philosophy  upon  the  metaphysi- 
cal, in  the  form  of  the  growing  triumph  of  Nominalism  over  Real- 
ism ;  for  it  was  the  wry  character  of  metaphysics  to  personify  ab- 
stractions which  could  have  a  merely  nominal  existence  outside  of 
our  intelligence.     The  Greek  schools  had  certainly  never  proposed 

a  controversy  so  lofty,  nor  one  BO   decisive,  either   to   break  up   the 

in  of  entities,  or  to  Buggest  the  relative  nature  of  true  philoso- 
phy. Eowever  this  may  be,  it  is  clear  that  almost  immediately 
after  their  combined  victory  over  the  monotheistic  spirit,  and  there- 
fore over  the  Last  remains  of  the  religious  system,  the  positive  and 
the  metaphysical  spirit  began  that  mutual  divergence  which  could 
end  only  in  the  complete  ascendency  of  the  one  ever  the  other. 
The  conflict  could  not  take  place  immediately  ;  for  the  metaphysical 
spirit  was  busy  in  supporting  the  temporal  against  the  spiritual 
power,  while  the  positive  spirit  was  engaged  in  amassing  astrologi- 
cal and  alchemical  observations.  But  when,  during  the  second 
phase,  the  metaphysical  spirit  was  enthroned  by  Protestantism,  at 
the  same  time  that  the  positive  was  making  discoveries  which  were 
as  incompatible  with  the  metaphysical  as  with  the  theological  sys- 
tem, the  state  of  things  was  changed.  The  story  of  the  great  as- 
tronomical movement  of  the  sixteenth  century,  and  many  mournful 
instances  of  the  fate  of  scientific  men,  prove  how  metaphysics  had 
succeeded  under  different  forms,  to  the  domination  hitherto  exer- 
cised by  theology.  But  the  logical  evolution,  properly  so  called,  is 
the  one  which  can  be  least  effectually  restrained,  aided  as  it  ever  is 
by  those  who  assume  to  impede  it,  and  undervalued  in  its  scope 
till  it  has  proved  that  scope  ;  and  the  struggle  issued  therefore,  in 
the  early  part  of  the  seventeenth  century,  in  the  irreversible  decline 
of  the  system  of  entities,  which  was  abrogated  in  regard  to  the 
general  phenomena  of  the  external  world,  and  virtually  therefore 
in  regard  to  all  the  rest. 

All  civilized  Europe,  except  Spain,  took  part  in  this  vast  contro- 
versy, which  was  to  decide  the  future  of  the  human  race.  Ger- 
many had  brought  on  the  crisis,  in  the  preceding  century,  by  the 
Protestant  c -v*~*i_l«ion,  and.   by  the   astronomical   discoveries   of 
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Copernicus,  Tycho-Brahe,  and  Kepler  :  but  she  was  now  engrossed 
by  political  struggles.  But  England.  France,  and  Italy,  each  fur- 
nished a  great  warrior  in  this  noble  strife, — Bacon,  Descartes,  and 
Galileo,  who  will  for  ever  be  regarded  as  the  founders  of  the  positive 
philosophy,  because  each  was  aware  of  its  true  character,  under 
stood  its  conditions,  and  foresaw  its  final  supremacy.  Galileo's 
labors,  which  were  purely  scientific,  wrought  in  this  movement  by 
freely  extending  science,  and  not  by  abstract  philosophical  precepts. 
The  works  of  Bacon  and  Descartes  were  alike  aimed  against  the 
old  philosophy,  and  destined  to  form  the  new  ;  and  their  Bacon  and  Dea 
differences  are  in  remarkable  agreement  with  the  nature  cartes- 
of  each  philosopher  and  with  their  respective  environment.  Both 
showed  the  necessity  of  abandoning  the  old  mental  system;  both 
set  forth  the  genuine  attributes  of  the  new  system  ;  and  both  de- 
clared the  provisional  character  of  the  special  analysis  which  they 
prescribed  as  the  path  of  approach  to  the  general  synthesis  which 
must  hereafter  be  attained.  Agreeing  thus  far,  all  else  proved  the 
extreme  unlikeness  between  these  great  philosophers,  occasioned  by 
organization,  education,  and  position.  Bacon  had  more  natural  ac- 
tivity of  mind,  but  less  rationality,  and  in  every  way  less  eminence  ; 
his  education  was  vague  and  desultory,  and  he  grew  up  in  an  en- 
vironment essentially  practical,  in  which  speculation  was  subordi- 
nated to  its  application  ;  so  that  he  gave  only  an  imperfect  repre- 
sentation of  the  scientific  spirit,  which,  in  his  teachings,  oscillates 
between  empiricism  and  metaphysics,  and  especially  with  regard  to 
the  external  world,  which  is  the  immutable  basis  of  natural  philos- 
ophy. Descartes,  on  the  other  hand,  was  as  great  a  geometer  as 
philosopher,  and  derived  positivism  from  its  true  source,  thus  being 
able  to  lay  down  its  essential  conditions  with  firmness  and  precision. 
The  discourse  in  which  he  simply  narrates  his  own  evolution  is  an, 
unconscious  description  of  the  course  of  the  human  mind  in  gen- 
eral ;  and  it  will  still  be  read  with  profit  when  Bacon's  diffuse 
elaboration  will  retain  only  an  historical  interest.  But,  in  another 
aspect,  the  superiority  of  Bacon  is  no  less  striking, — in  the  study 
of  Man  and  Society.  Descartes  constituted  the  inorganic  philos- 
ophy as  well  as  the  age  allowed,  and  abandoned  the  moral  and 
social  field  to  the  old  methods  ;  whereas  Bacon  aimed  chiefly  at  the 
renovation  of  this  second  half  of  the  philosophical  system,  which  he 
foresaw  to  be  the  ultimate  means  of  regenerating  the  human  race 
altogether.  These  differences  must  be  attributed  partly  to  the  di- 
versity of  their  genius,  and  partly  to  the  opportunity  afforded  to 
Descartes  by  his  position  of  better  estimating  the  revolutionary 
state  of  modern  Europe.  It  must  be  observed  that  the  tendency 
of  the  Cartesian  school  has  been  to  correct  the  imperfections  of  its 
head,  whose  metaphysics  did  not  rise  in  honor  with  his  corpuscular 
theory  ;  whereas,  in  England  and  elsewhere,  the  Baconian  school 
has  applied  itself  to  restrict  the  noble  social  spirit  of  its  founder, 
and  exaggerate  its  abstract  inconveniences,  sinking  his  conception 
of  observation  into  a  kind  of  sterile  empiricism,  such  as  is  always 
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within  the  reach  of  patient  mediocrity.  Thus,  when  our  men  of  sci 
ence  desire  to  give  a  philosophical  appearance  to  their  narrow  spe- 
cialities, they  appeal  to  Bacon  and  not  to  Descartes,  whose  scientific 
character  they  depreciate;  and  yet  the  preceptSof  Bacon  are  quite 
as  hostile  as  the  conceptions  of  Descartes  to  pursuits  like  theirs, 
which  are  completely  opposed  to  the  common  aim  of  the  two  great 
philosophers.     Important  as  were  these  two  Bchemes,  they  were 

not  BUmcient,  even  when  united,  to  Constitute  the  positive  philos- 
ophy. That  philosophy  had  as  yel  scarcely  touched  Physics,  and 
had  not  reached  Chemistry;  and  its  extension  to  moral  and  social 
conceptions,  which  was  Bacon's  ooble  aim,  was  impossible  before 
the  advent  of  biological  Bcience.  The  point  of  time  was  remarka- 
ble therefore  as  introducing  a  new  philosophy,  and  vaguely  disclo- 
sing the  conditions  of  its  development  :  and  all  thai  the  two  great 
philosophers  proposed  was  a  provisional  method,  which  might  ren- 
der positive  all  tin'  elements  of  speculation,  in  preparation  lor  an 
ultimate  system,  which  they  knew  to  be  unattainable  without  such 
preparation.  The  transitional  state  of  the  human  mind  must  there- 
fore endure  till  Chemistry  and  Biology  should  have  taken  their 
places  among  the  Bciences.  Till  that  should  happen,  there  was 
really  nothing  to  be  done  hut  to  modify  once  more  the  original  sep- 
aration, decreed  by  Aristotle  and  Plato,  between  natural  and  moral 
philosophy,  by  bringing  each  of  them  forward  one  stage,  and  thus 

showing  their  difference  to  be  mure  marked  than  ever;    foi-  (here  is 

wider  difference  when  natural  philosophy  is  in  the  positive  stage 

and  moral  philosophy  in  the  metaphysical  Stage,  than  when  one  was 

in  the  metaphysical  and  the  other  in  the  theological.     Descartes 

saw  the  state  of  thing-  more  clearly  and  deeply  than  Bacon,  and 
he  applied  himself  to  the  extension  of  positivity  to  the  almost  limit 
that  could  l»e  then  ventured,  even  including  it  in  tin;  intellectual 
and  moral  study  of  animals,  under  his  famous  hypothesis  of  the 
automatism  of  brutes,  thus  leaving  to  metaphysics  only  the  domain 
which  could  not  be  emancipated  from  it  in  those  days — the  study 
of  Man,  moral  and  social.  In  doing  this,  he  made  useless  efforts  to 
invest  the  last  functions  of  the  old  philosophy  with  more  rationality 
than  really  belonged  to  an  expiring  doctrine  ;  and  therefore  the 
second  part  of  his  work  was  less  adapted  to  his  time,  and  less  suc- 
cessful than  the  first.  Bacon's  object  being,  not  the  distribution  of 
the  sciences,  but  the  regeneration  of  moral  and  social  science,  he 
did  not  fall  under  the  same  liability  :  but  the  impossibility  of  ren- 
dering moral  philosophy  positive  at  that  time  compelled  his  school 
to  recognise  the  old  division,  modified  by  Descartes,  provisionally, 
though  not  doctrinally.  Any  attempt  at  a  premature  union  could 
merely  have  set  back  everything  under  metaphysical  domination, 
as  we  see  by  the  attempts  of  Malebranche  and  Leibnitz,  who 
labored  to  set  up  a  consistent  system, — the  one  with  his  monads 
and  the  other  with  his  pre-established  harmony.  Neither  of  them 
succeeded,  more  or  less,  in  effacing  the  distinction  between  natural 
and  moral  philosophy  ;   and  though  we  now  see  the  really  contradic- 
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tory  nature  of  that  division,  we  also  perceive  how  its  temporary 
admission  must  have  been  absolutely  necessary,  since  the  genius  ot 
a  Leibnitz  failed  to  abolish  it. 

We  thus  see  the  first  result  of  the  philosophical  stimulus  imparted 
by  Bacon  and  Descartes.  The  positive  spirit  obtained  complete 
possession  of  natural  philosophy,  while  the  metaphysical  spirit  was 
left  for  awhile  in  possession  of  moral  philosophy;  and  thus  the  reign 
of  entities,  which  had  been  universal,  was  fatally  encroached  upon. 
In  the  intervening  period  it  appears  to  me  that  the  pursuit  of  spe- 
cialities in  study  has  broken  up  the  metaphysical  régime,  thorough- 
ly and  finally.  The  best  minds  have,  with  a  few  exceptions,  turned 
to  science  ;  and  philosophy,  released  from  the  grave,  preparatory 
study,  which  was  once  thought  necessary,  and  floating  between 
science  and  theology,  has  fallen  into  the  hands  of  men  of  letters, 
who  have  made  use  of  it  for  the  demolition  of  the  old  system,  thus 
concealing  for  awhile  its  organic  impotence.  It  cannot  be  necessary 
to  treat  of  the  varieties  of  a  philosophy  which  has  no  adaptation  to 
the  needs  of  the  times.  It  is  notorious  that  it  contemplates  the 
abstract  action  of  the  human  understanding,  in  one  case  through  the 
external  conditions,  and  in  another  through  the  internal  ;  and  that 
thus  two  systems,  or  two  modes,  have  arisen,  equally  vicious,  be- 
cause alike  separating  the  two  indispensable  considerations  of  the 
medium  and  the  organism,  the  combination  of  which  furnishes  the 
only  sound  basis  of  biological  speculation  of  any  kind.  It  appears 
to  me  that  the  two  errors  represent  the  Catholic  and  Protestant 
aspects  of  the  philosophy  of  Europe  :  the  Catholic  metaphysics  being  ^\ 
more  critical,  and  therefore  more  tending  to  the  positive,  and  to  the 
consideration  of  the  external  world  ;  whereas,  the  Protestant  meta- 
physics, incorporated  with  the  governments,  and  tending  to  the 
theological  state,  must  naturally  take  its  stand  in  Man,  and  proceed 
thence  to  the  study  of  the  universe.  In  England,  however,  the 
school  of  Hobbes  formed  a  memorable  exception  to  this.  This 
transitory  school  represented  by  Locke,  undertook,  under  the  Ba- 
conian instigation,  a  direct  regeneration  of  moral  and  social  study, 
and  began  by  a  radical  criticism,  which  was  therefore  of  an  Aristo- 
telian character,  and  must  be  developed  and  propagated  in  another 
direction. 

Before  I  go  on  to  the  next  phase,  I  ought  to  point  Politicai  Fhii09o. 
out  that  some  preparation  for  the  renovation  of  political  Phy 
philosophy  was  already  made  by  Hobbes  and  Bossuet.  Machiavel 
had  before  made  some  able  partial  attempts  to  connect  the  expla- 
nation of  certain  political  phenomena  with  purely  natural  causes, 
though  he  spoiled  his  work  by  a  thoroughly  vicious  estimate  of  mod- 
ern society,  which  he  could  never  sufficiently  distinguish  from  the 
ancient.  Hobbes's  famous  view  of  primitive  war  and  the  supposed 
reign  of  force  has  been  usually  misunderstood  ;  but,  impartially  con- 
sidered, it  will  be  granted  to  be  a  striking  primitive  view,  statical 
and  dynamical,  of  the  preponderance  of  temporal  influences  among 
permanent  social  conditions,  taken  as  a  whole  ;  and  also,  of  the 
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necessarily  martial  condition  of  primitive  society.  This  was  a  sound 
view  introduced  in  the  midst  of  fantastic  hypotheses  about  the  state 
(»!'  nature  and  the  Bocial  contract:  and  it  was  valuable  accordingly. 
Bossuet's  share  in  the  work  of  preparation  is  more  obvious  and  Less 
disputed.  1  have  before  pointed  out  the  value  of  his  historical 
survey,  where,  for  the  first  time,  political  phenomena  are  regarded 
us  Bubjecl  io  invariable  laws,  which,  by  rational  treatment,  may  be 
made  to  determine  each  other.  The  theological  principle  which 
prevails  in  this  work  impairs  this  very  enlightened  conception, 
but  can  not  altogether  disguise  its  importance,  nor  intercept  its 
beneficial  influence  on  the  historical  studies  of  the  ensuing  period. 
Jt  was  the  Last  great  inspiration  of  Catholicism  which,  as  we  have 
a,  was  much  more  adapted  than  the  negative  philosophy  to  form 

un  estimate  of  human  progress,  which  indeed  the  negative  philoso- 
phy could  not  justly  appreciate  at  all.  The  nature  of  Bossuet's 
great  Bervice  appears  in  its  destination  :  which  was  to  propose 
systematic  history  us  the  necessary  basis  of  political  education. 

The  third  phase  of  the  period  was,  in  this  case  again, 

Third  pins.-.         -,  '  ,  •  V    ,,  ,  rm  .  , 

simply  a  prolongation  01  the  second.  The  Scotch 
school  appears  here  favorably  circumstanced  in  regard  to  Morals, 
by  the  speculative  independence  which  it  enjoyed,  both  as  being 
Presbyterian  in  the  midst  of  Anglicanism,  and  as  having  no  sym- 
pathy of  principle  with  either  side  of  the  controversy  on  external 
ami  internal  conditions  of  mental  development.  The  value  of  this 
The  Scotch      School  WOB  Bolely  in  the  merit  of  its  individual  thinkers, 

who  hud  no  systematic  connection  with  each  other.  In 
an  intellectual  view,  Hume,  one  of  the  chiefs  of  the  illustrious 
group,  treated  of  the  theory  of  euusution  with  great  originality  and 
boldness,  but  with  the  imperfect  ion  inseparable  from  a  sundering 
of  philosophy  of  science.  He  here  proposed  the  true  character  of 
positive  conceptions;  and  notwithstanding  its  serious  defects,  this 
work  appears  to  me  to  be  the  only  great  step  that  the  human  mind 
has  taken  toward  understanding  the  relative  character  of  sound 
philosophy,  since  the  great  controversy  between  the  Realists  and 
the  Nominalists.     In  this  connection  I  must  point  out  again  the 

Nable  survey,  by  Adam  Smith,  of  the  history  of  the  sciences,  and  of 
ustronomy  particularly,  in  which  he  perhaps  approaches  even  nearer 
than  his  friend  Hume  to  the  true  sense  of  rational  positivity.  It 
gratifies  me  to  record  here  my  special  gratitude  to  these  two  eminent 
thinkers,  whose  influence  was  very  useful  to  my  early  philosophical 
education,  before  I  discovered  the  great  law  which  necessarily 
guided  it  from  that  time  forward. 

political  phiioso-  Political  philosophy  made  a  great  advance  during  the 
pfcy.  last  century,  inasmuch  as  social  development  became 

more  and  more  the  express  object  of  historical  treatment.  The 
process  was  defective,  of  course,  from  the  absence  of  all  theory  of 
evolution,  by  which  alone  any  scientific  dignity  can  be  given  to 
wTorks  which,  without  it,  remain  essentially  literary.  One  class  of 
students  were  at  work  whose  labors  have  obtained  too  little  credit, 
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— the  scholars  who  employed  themselves  during  the  second  phase 
as  well  as  the  third  in  elucidating  separate  points  of  history  by 
antiquarian  and  literary  research.  These  labors  are,  in  regard  to 
positive  sociology,  analogous  to  those  which  at  a  former  time  ac- 
cumulated provisional  material  for  the  future  formation  of  chemistry 
and  biology  ;  and  it  is  only  by  means  of  the  lights  thus  afforded 
that  sociology  can  begin  to  rise  out  of  that  preparatory  state  through 
which  every  science  has  passed  on  its  way  to  its  station  in  syste- 
matic positivism. 

The  one  great  conception  which  belongs  to  this  third  Idea  of  Progrer 
phase  is  that  of  human  progress,  as  an  express  view.  8ion- 
It  could  only  arise  from  the  scientific  evolution  as  a  whole  ;  for  the 
idea  of  true  progression  could  no  otherwise  be  so  clearly  conveyed 
as  by  the  succession  of  terms  through  an  unquestionable  filiation. 
Pascal,  who  first  expressed  the  philosophical  conception  of  human 
progress  in  the  maxim  which  I  quoted  before,  certainly  derived  it 
from  the  general  history  of  the  mathematical  sciences.  The  inno- 
vation however  could  not  produce  any  effect  while  only  one  kind  of 
evolution  was  studied  ;  for  two  are  required  for  generalization  on 
the  simplest  subjects  of  speculation  ;  and  then  a  third  case  is  indis- 
pensable to  confirm  the  prior  comparison.  The  first  condition  was 
fulfilled  through  the  evident  conformity  between  scientific  and  in- 
dustrial progression;  but  no  third  case  was  ready:  for  the  spirit  of 
the  times  caused  a  strange  misjudgment  of  the  merit  of  the  aesthetic 
movement,  which  was  supposed  to  be  retrograde  when  it  was  much 
otherwise.  From  a  comparison  of  modern  with  ancient  Art,  the 
discussion  extended  to  other  social  aspects,  and  the  result  was  that, 
though  the  original  question  remained  doubtful,  the  idea  of  human 
progress,  sustained  by  the  universal  instinct  of  modern  civilization, 
was  established  as  systematically  as  it  could  be  before  the  clearing 
up  of  the  apparent  anomaly  of  the  Middle  Ages, — a  difficulty  which 
I  may  hope  to  have  now  removed.  Political  Economy  afforded  an 
indirect  aid  toward  the  close  of  the  period,  by  fixing  general  atten- 
tion on  the  industrial  life  of  modern  society,  and  by  marking  out 
the  temporal  differences  between  our  civilization  and  that  of  the 
ancients,  which  again  favored  a  political  understanding  of  the  inter- 
mediate social  state,  according  to  the  logical  rule  that  a  mean  con- 
dition can  be  judged  of  only  from  a  comparison  of  the  extremes. 
We  have  seen  the  result  in  the  enterprises  of  Turgot,  Condorcet, 
and  Montesquieu,  whose  merits  and  imperfections  I  pointed  out  in 
the  first  chapter  of  this  book. 

At  the  close  of  our  review  of  philosophical  progress,  from  its 
origin  in  the  Middle  Ages  to  the  beginning  of  the  great  French  cri- 
sis, we  can  not  but  see  that,  in  the  aggregate,  made  up  as  it  is  of  a 
mass  of  remains,  with  a  few  rare  and  desultory  materials  of  value, 
it  is  a  merely  preliminary  affair,  which  can  issue  only  in  a  direct  in- 
stitution of  human  regeneration.  Though  this  conclusion  has  result- 
ed from  each  of  the  Several  kinds  of  progress  that  1  have  treated 
of,  its  vast  importance  compels  me  to  educe  it  again  from  their  general 
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approximation,  by  pointing  out  the  chasms  which  remain 

SfppilecL6  to  ue  n'lled,  and  which  are  common  to  and  characteristic 
of  them  all. 
In  each  kind  of  progression,  pursued  without  a  sense  of  its  con- 
nection with  the  whole,  an  instinct  of  specialty  must  pie  vail,  exalt- 
ing the  spirit  of  detail,  at  the  expense  of  a  more  general  view.  This 
partial  and  desultory  development  was  obviously  the  only 
one  possible  at  a  time  when  all  systematic  views  related 
to  a  system  which  must  pass  away,  and  when  it  was  only  in  such 
special  pursuit  that  the  new  forces  could  manifest  their  character 
and  tendency.  Such  a  course,  however  inevitable,  could  not  but  pro- 
duce the  anti-social  dispositions  proper  to  those  preparatory  pro- 
gressions, out  of  which  the  elements  of  future  combinations  could 
arise  only  very  gradually, — not  having  even  yet  attained  any  real 
association.  This  dispersive  empiricism  did  not  come  to  an  end 
when  its  destination  was  fulfilled  ;  and  it  is  now  the  great  obstacle 
in  the  way  of  final  regeneration.  It  insists  that  neither  industry, 
nor  art,  nor  science,  nor  philosophy  itself,  requires  or  admits  of  any 
systematic  organization  in  our  modern  social  state  ;  BO  that  their 
respective  progress, must  be  left,  even  more  than  ever,  to  special  in- 
stinct in  each  case.  Now.  the  most  complete  exposure  of  the  radical 
vice  of  this  conception  will  be  found  in  the  proof  that  each  of  these 
four  kinds  of  progress  has  been  more  and  more  impeded  by  the  in- 
crease <>f  the  primitive  empiricism. 

With  regard  to  Industry,  first,  by  which  modern  society  is  con- 
stituted,— there  is  no  case  in  which  there  has  been  stronger  opposi- 
tion to  organization, — the  doctrines  of  political  economy  having 
been  constructed  under  metaphysical  and  negative  influences. —  We 
have  seen  that  industrial  progression  was  at  first  concentrated  in 
the  towns;  and  thus  the  main  element,  the  agricultural,  was  left 
so  far  behind  that  it  adhered  more  than  all  others  to  the  ancient 
organization.  We  have  even  seen  that,  where  feudal  repression  was 
insufficient,  the  opposite  course  of  town  and  country  industry  often 
occasioned  direct  collision.  This  is  the  lirst  case  in  which  we  re- 
cognise the  need  of  a  systematic  action,  brimrinir  into  a  homogeneous 
state  the  elements  which  must  thus  be  hereafter  combined. — Again, 
if  we  observe  only  town  industry,  we  see  that,  owing  to  the  spread 
of  individualism  and  speciality,  the  moral  development  is  far  in  the 
rear  of  the  material,  though  we  should  suppose  that  the  more  Man 
acquires  new  means  of  action,  the  more  moral  control  is  requisite 
at  the  same  time,  that  he  may  not  use  his  new  powers  to  the  injury 
of  himself  or  society.  As  the  whole  industrial  province  lay  outside  of 
religious  regulation,  never  having  been  contemplated  in  the  theolo- 
gical scheme,  it  was  tacitly  abandoned  to  the  antagonism  of  private 
interests,  except  that  some  vague  general  maxims  were  preached 
that  there  was  no  power  to  enforce.  Industrial  society  was  thus 
destitute,  from  its  modern  beginning,  of  all  systematic  morality 
which  could  regulate  its  various  common  relations.  Among  the  in- 
numerable connections  of  producers  and  consumers,  and  among  the 
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different  industrial  classes,  especially  capitalists  and  laborers,  it 
seems  agreed  that  the  spirit  of  recent  emancipation  shall  be  preserv- 
ed, unimproved, — every  one  seeking  his  own  interest,  without  any 
consciousness  of  a  public  function  :  and  this  is  the  state  of  things 
to  which  the  economists  have  given  their  sanction,  in  dogmatic  form. 
— Again,  the  blind  empiricism  under  which  the  industrial  movement 
has  gone  on  has  raised  up  internal  difficulties  which  can  be  got  rid 
of  in  no  other  way  than  by  a  systematic  management  of  the  industrial 
province.  The  characteristic  of  modern  industry  is  its  improving 
to  the  utmost  every  inorganic  agent,  leaving  to  Man  little  but  the 
intellectual  action  of  directing  the  apparatus.  We  have  seen  how 
the  use  of  machines  followed  naturally  upon  the  personal  emancipa- 
tion of  laborers  ;  and  it  is  evident  that  this  action  upon  external 
nature,  under  the  guidance  of  science,  must  tend  to  elevate  not  only 
the  condition  but  the  character  of  Man.  But,  whatever  may  be  the 
effects  of  the  great  change  when  it  is  completely  wrought  out,  it 
occasions  a  serious  difficulty  meantime  which  must  be  solved  before 
the  industrial  movement  can  fully  benefit  society.  The  hap-hazard 
extension  of  the  use  of  mechanical  agents  is  directly  hostile,  in 
many  cases,  to  the  legitimate  interests  of  the  most  numerous  class  ; 
and  the  collisions  and  complaints  thence  arising  grow  more  and 
more  serious,  and  will  continue  to  do  so  while  industrial  relations 
are  committed  to  a  mere  physical  antagonism.  I  am  speaking  not 
only  of  the  use  of  machinery,  but  of  every  kind  of  improvement  in 
industrial  processes.  Every  accession  of  the  kind  diminishes  the 
number  of  laborers  required,  and  occasions  more  or  less  disturbance 
in  the  life  of  the  working-classes.  This  mischief  is  a  consequence 
of  the  specializing  practice  hitherto  inherent  in  modern  industry, 
which  has  never  risen  to  any  comprehensiveness  of  view,  or  there- 
fore to  any  such  foresight  as  might  guard  society  from  preventable 
evils,  and  help  it  to  bear  such  as  are  inevitable. 

These  three  kinds  of  evidence  of  the  serious  deficiencies  in  the 
industrial  evolution  concur  in  yielding  a  mournful  closing  observa- 
tion on  the  remarkable  disproportion  between  this  particular  devel- 
opment and  the  corresponding  improvement  in  the  condition  of 
Mankind  on  the  whole.  Mr.  Hallam  has  proved  that  the  wages  of 
labor  are  sensibly  inferior,  in  comparison  with  the  prices  of  neces- 
saries, to  what  they  were  in  the  fourteenth  and  fifteenth  centuries — 
this  state  of  things  being  explained  by  many  influences — such  as  the 
spread  of  immoderate  luxury,  the  increasing  use  of  machinery,  the 
progressive  condensation  of  the  working  class,  etc.  While  the  poor- 
est laborers  obtain  conveniences  unknown  to  their  ancestors,  tho 
ancestors  probably  obtained,  in  the  early  phases  of  the  period,  a 
more  complete  satisfaction  of  their  main  physical  wants.  Tho 
nearer  relation  of  the  employed  to  the  employer  must,  in  those 
days,  have  secured  to  the  working  classes  a  higher  moral  existence, 
in  which  their  "rights  and  their  duties  must  have  been  better  under- 
stood and  admitted  than  now,  when  they  are  at  the  mercy  of  the 
selfishness  which  results  from  a  dispersive  empiricism.     The  more 
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we  look  into  this  matter,  the  more  we  shall  see  that  all  interests 
concur  in  requiring  that  organization  which  historical  analysis  fore- 
shows.    The  speculative  anticipation  of  it  is  no  philosophical  fancy, 
but  rests  on  a  strong  popular  instinct,  which  will  make  itself  lis- 
tened to  wherever  it  shall  find  rational  organs  of  expression.     The 
industrial  evolution  has  been  thus  far  only  preparatory,  introducing 
valuable  elements  of  genuine  and  permanent  order,  and  now  await- 
ing the  reorganization  which  will  perfect  it.     As  for 
Art,  it  is  at  present  adrift  from  the  old  regime  :  it  has 
neither  general  direction  nor  social  destination  ;  it  is  weary  of  the 
idle  reproduction  of  its  negative  function  under  the  third  phase  that 
we  have  surveyed  ;  and  it  is  impatiently  awaiting  the  organic  stim- 
ulus which  will  at  once  renew  its  vitality,  and  disclose  its  social  at- 
tributes.    Till  then,  it  merely  works  so  far  as  to  keep  its  own  high 
order  of  faculties  from  atrophy  and  oblivion. — I  need  not  point  out 
the  nothingness  into  which  Philosophy  has  fallen, in  con- 
Bequence  of  its  irrational  isolation.     It  requires  a  kind 
of  mental  activity  whose  very  characteristic  is  comprehensiveness; 
and  it  is  therefore  deteriorated  in  proportion  as  it  is  condemned  to 
scp  irate    specialities  ;    and    particularly    when    the   subject   is   one 
which  is  naturally  inseparable  from  the  general  system  of  human 
knowledge. — We  saw,  in  a  preceding  book,  how  injurious  the  sys- 
tem of  special  pursuit  has  been  in  every  department  of 
Science.      Wc  saw  that  tin;  mischief  was  more  obvious 
in  proportion  to  the  advancement  of  the  science,  and,  above  all,  in 
the   Inorganic   province:   and   that  the  most  perfect  of  the  whole 
range  is  by  do  means  exempt,  as  yet,  from  the  lamentable  influence 
of  isolation  and  special  pursuit.     If  all  the  evils  which  we  now  rec- 
ognise from  this  cause  were  not  fully  developed  at  the  close  of  the 
period   under  notice,  they  were  impending:  and  it  was  therefore 
desirable  to  recall  them  here  to  the  memory  of  my  readers,  in  order 
to  show  that  the  scientific  movement  requires,  like  all  the  rest,  the 
systematic  direction  now  become  essential  to  its  speculative  prog- 
ress and  its  social  influence.     In  the  next  chapter  I  shall  exhibit 
*iore  in  detail  the  dangers  which  arise  from  the  philosophical  anar- 
v  hy  of  our  time.     As  I  am  now  particularizing  the  chasms  in  our 
science  and  deficiencies  in  our  practice,  I  may  point  out  that,  during 
the  third  phase,  biological  science  was  still  so  immature  that  there 
could  be  no  social  action  of  the  positive  philosophy,  to  which  bio- 
logical preparation  is  more  essential  than  any  other. 

Thus,  then,  we  have  seen  how,  all  over  Western 
mng  ne  8.  j£ur0pe^  t^e  new  elements  of  society  were  rising  up  from 
amid  the  dissolution  of  the  old  :  and  how  the  dispersive  tendency 
which  was  once  necessary  to  positive  progression  has  of  late  im- 
paired the  spirit  of  comprehensiveness  in  the  advancing  classes, 
while  the  negative  philosophy  destroyed  it  in  the  powers  that  were 
on  the  decline.  We  find  ourselves  therefore  living  at  a  period  of 
confusion,  without  any  general  view  of  the  past,  or  sound  apprecia- 
tion of  the  future,  to  enlighten  us  for  the  crisis  prepared  by  the 
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whole  progress  yet  achieved.  We  find  ourselves,  after  half  a  cen- 
tury of  tentative  confusion,  oscillating  between  an  invincible  aver- 
sion to  the  old  system  and  a  vague  impulsion  toward  some  kind  of 
reorganization.  The  next  chapter  will  show  the  fitness  of  the  new 
political  philosophy  to  give  a  wise  systematic  direction  to  this  great 
movement. 


CHAPTER   XII, 


REVIEW  OF  THE  REVOLUTIONARY  CRISIS.— ASCERTAINMENT  OF  THE 
FINAL  TENDENCY  OF  MODERN  SOCIETY. 

The  two  progressions  which  were  preparing  society  for  its  regen- 
eration had  advanced  at  unequal  rates — the  negative  having  far 
outstripped  the  positive  ;  and  thus  the  need  of  reorganization  was 
vehemently  felt  before  the  method  and  the  means  of  effecting  it 
were  disclosed.     This  is  the  true  explanation  of  the  vicious  course 
taken  by  the  revolutionary  movement  to  this  day.     The  explosion 
which  ensued,  lamentable  as  it  was  in  many  ways,  was  inevitable  ; 
and,  besides  being  inevitable,  it  was  salutary — inasmuch  as  without 
it  the  caducity  of  the  old  system  could  not  have  been  fully  revealed, 
nor  all  hopes  from  it  have  been  intrepidly  cast  away.     The  crisis 
proclaimed  to  all  advanced  peoples  the  approach  of  the  regenera- 
tion which  had  been  preparing  for  five  centuries  ;  and  it  afforded 
the  solemn  experiment  which  was  necessary  to  show  the  powerless- 
ness  of  critical  principles  to  do  anything  but  destroy.     The  prepa- 
ration of  the  different  European  nations   for   the   lesson  varied, 
according  as  the  monarchical  and  Catholic,  or  the  aristocratic  and 
Protestant  form  of  power  was  established.     We  have  seen  that  the 
former  was  the  more  favorable  to  the  decay  of  the  old  system  and 
the  construction  of  the  new  ;  and  for  various  reasons,  France  was 
evidently  the  country  to  take  the  lead.     The  humiliation  of  the 
aristocracy  had  more  radically  destroyed  the  old  regime:  the  peo- 
ple had  passed  at  once  from  Catholicism  to  free  thought,  thus  esca- 
ping the  dangerous  inertia  of  Protestantism  :  industrial  activity  was 
more  distinct  and  elevated,  though  less  developed  than  in  England, 
from  its  great  independence  of  the  aristocracy  :  in  Art,  France  first  rcVm 
the  French  were  in  advance  of  the  English,  though  far  qMonizei 
behind  the  Italians  ;  in  science,  they  were  foremost  ;   and  even  in 
philosophy  they  were  more  thoroughly  freed  than  others  from  the 
old  system,  and  nearer  to  a  rational  philosophy,  exempt  from  Eng- 
lish  empiricism  and  German  mysticism.     Thus,  on  both  positive 
and  negative  grounds,  France  was  clearly  destined  to  lead  the  final 
revolutionary  movement.     Not  the  less  for  this  were  all  the  other 
nations  interested  and  implicated  in  her  movement — as  in  former 
cases  when  Italy,  Spain,  Holland,  and   England  had  in   turn  been 
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foremost:  and  the  deep  and  general  sympathy  felt  in  all  those  coun- 
tries on  the  outbreak  of  the  French  Revolution, and  lasting  through 
the  terrible  extravagances  which  ensued,  showed  that  there  was  a 
true  universality  in  the  movement. 

pn,r„rM,rv  The  convulsion   had   indeed  been  clearly  foreseen  by 

ewnt*  eminent    thinkers    for   above   a   century,   and   had  been 

emphatically   announced    by    three    events,  unequal   in    importance, 

but  alike  significant  in  this  relation; — first,  by  the  abolition  of  tho 
Order  of  the  Jesuits,  which  proved  the  decrepitude  of  the  system 
which  thus  destroyed  the  only  agency  that  could  retard  its  decay; 
next,  by  the  great  reformatory  enterprise  of  Turgot,  the  failure  of 
which  disclosed  the  necessity  of  deeper  and  wider  reforms;  and, 
thirdly,  by  the  American  revolution,  which  elicited  the  real  ex- 
pectation of  the  French  nation,  and  therefore  its  needs.  That  rev- 
olution was  regarded  as  a  crisis  in  which  the  whole  civilized  world 

had  a  direct  interest  :  and  when  it  is  said  that  France  gained  much 
by  that  event,  it  should  be  understood  that  the'  benefit  to  her  was 
simply   in    the   opportunity    afforded    for   the    manifestation   of  her 

impulses  and  tendencies;  ami  that  she  gave  more  than  she  received 
by  planting  down  among  a  people  benumbed  by  Protestantism,  the 
germs  of  a  future  philosophical  emancipation. — While  all  indica- 
tions thus  pointed  to  a  regeneration,  there  was  no  doctrine  by 
which  to  effect  it     All  negative  doctrine  and  action  could  bono 

more  than  a  preparation  for  it  ;   and  yet  a  negative  doctrine  was  all 

that  then  existed.  From  the  attempt  to  render  it  organic,  nothing 
ensued  but  a  distribution,  or  limitation,  or  displacement  of  the  old 

authorities,  such  as  merely  impeded  action  by  supposing  that  re- 
strictions could  solve  political  difficulties  as  they  arose.     Then  was 

the  season  of  constitution-making,  of  which  1  have  spoken  before, 
— the  application  of  metaphysical  principle-,  which  fully  exposed 
their  organic  helplessness.  Then  was  the  triumph  of  the  meta- 
physicians and  legists,  the  degenerate  successors  of  the  doctors  and 
judges,  and  the  inadequate  managers  of  society,  of  whose  mis- 
chievous intervention  1  have  also  spoken  before.  Thus  we  see 
what  was  the  necessary  direction  of  the  revolutionary  crisis,  its 
principal  seat,  and  its  special  agents.  We  must  now  examine  its 
course  ;  and,  for  that  purpose,  divide  it  into  its  two  distinct  stages. 
At  the  outset  there  was  naturally  some  hope  of  pre- 
The  constituent  serving,  under  some  form,  more  or  less  of  the  old  sys- 
Assembiy.  ^em^  re(juceci  f;0  j^s  principles,  and  purified  from  its 

abuses.  This  was  a  low  state  of  things,  involving  a  confusion  of 
moral  and  political  authority,  and  of  things  permanent  with  things 
temporary;  so  that  the  provisional  position  was  mistaken  for  a 
definitive  one.  The  first  effort  of  the  French  Revolution  could  be 
no  other  than  a  rising  of  the  popular  against  the  royal  power,  as 
all  the  elements  of  the  old  system  were  concentrated  in  royalty  ; 
yet  the  abolition  of  royalty  was  not  contemplated,  but  a  constitu- 
tional union  of  the  monarchical  principle  with  popular  ascendency  ; 
and  again,  of  the  Catholic  constitution  with  philosophical  emanci- 
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pation.     There  is  no  need  to  dwell  on  speculations  so  desultory, 
nor  to  point  out  that  they  arose  from  a  desire  to  imitate  England, 
which  affords  too  exceptional  a  case  to  admit  of  imitation.     It  was 
supposed  that  because  the  negative  course  of  the  one  country  had 
answered  to  that  of  the  other,  that  England  had  humbled  one  of 
the  temporal  elements  and  France  the  other,  they  might,  by  joining 
forces,  destroy  the  old  system  altogether.     It  was  for  this  reason 
that  French  reformers  turned  to  England  for  a  pattern  for  their 
new  work  ;  and  again,  that  the  French  method  is  now  in  favor  in 
the  English  revolutionary  school  ;    each  having  the  qualities  that 
are  wanting  in  the  other.     But  there  is,  as  I  showed  before,  no  true 
equivalence  in  those  qualities  ;  and,  if  the  imitation  could  have  been 
carried  out,  it  would  have  been  found  that  the  French  movement 
was  directed  against  exactly  that  political  element  which  gives  its 
special  character  to  the  English  movement,  and  which  prevents  its 
transplantation  to  any  other  soil.     It  is  a  mistake  to  trace  back  the 
political  constitution  of  England  to  the  old  Saxon  forests,  and  to 
suppose  that  it  depends  on  the  fanciful  balance  of  powers.     It  was 
determined,  like  every  other  institution,  by  the  corresponding  so- 
cial state  ;  and  if  this  were  thoroughly  analyzed,  the  relations  of 
the  English  polity  would  be  found  very  different  from  what  is 
usually  supposed.     The  most  analogous  political  case  is,  in  fact, 
that  of  Venice,  at  the  end  of  the  fourteenth  century.     The  tendency 
to  aristocratic  rule  is  the  ground  of  resemblance.     The  differences 
are,  that  the  preponderance  of  the  aristocratic  power  was  more 
complete  in  Venice, — that  the  independence  of  Venice  must  disap- 
pear under  the  decline  of  its  special  government,  whereas  that  of 
England  may  remain  uninjured  by  any  dislocation  of  her  provis- 
ional constitution, — that  English  Protestantism    secures  the  sub- 
ordination of  the  spiritual  power  much  more  effectually  than  the 
kind  of  Catholicism  proper  to  Venice,  and  is  therefore  favorable  to 
the  prolongation  of  aristocratic  power  ;  and  again,  that  the  insu- 
lar position  of  England,  and  her  consequent  national  self-engross- 
ment, connect  the  interests  of  all  classes  with  the  maintenance  of  a 
polity,  by  which  the  aristocracy  are  a  sort  of  guarantee  of  the  com- 
mon welfare.    A  similar  tendency  was  apparent  in  Venice,  but  with 
less  strength  and  permanence.     It  is  clear  that  the  continuance  of 
the  English  polity  is  due,  not  to  any  supposed  balance  of  constitu- 
tional powers,  but  to  the  natural  preponderance  of  the  aristocratic 
element,  and  to  the  union  of  conditions  which  are  all  indispensable, 
and  not  to  be  found  in  combination  in  any  other  case.     We  thus 
see  how  irrational  were  the  speculations  which  led  the  leaders  of 
the  Constituent  Assembly  to  propose,  as  the  aim  of   the  French 
Revolution,  a  mere  imitation  of  a  system  as  contradictory  to  the 
whole  of  their  past  history  as  repugnant  to  the  instincts  arising 
from   the   actual  social   state  ;    yet  the  imitation  was   meditated 
and  attempted  in  all  leading  particulars,  and,  of  course,  with  thor- 
ough failure  ; — a  failure  which  exhibits  the  most  striking  contrast 
on  record  of  the  eternity  of  speculative  hopes  and  the  fragility  of 
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actual  creations.     When  the  second  period  of  the  Rev 
Natkmai'    olutioo  was  entered  upon,  the  National  Convention  dis- 

Conrtattoa  canj0(i  t|ic  political  fictions  on  which  the  Constituent 
Assembly  had  acted,  and  considered  the  abolition  of  royalty  an  in- 
dispensable introduction  to  social  regeneration.  In  the  concen- 
trated form  of  royalty  then  existing,  any  adhesion  to  it  involved 

the  restoration  of  the  old  elements  which  had  supported  it.  Roy- 
alty was  the  last  remnant  of  the  Bystern  of  Caste,  the  decay  of 

which  we  have    traced    from    the  time  that  Catholicism  broke  it  up, 

and  left  only  hereditary  monarchy  to  represent  it.  Already  doomed 
by  that  Isolation,  hereditary  monarchy  could  not  but  Buffer  serions 
injury  l'y  the  excessive  concentration  of  functions  and  prerogatives, 

Spiritual  and  temporal,  which  obscured    its  view  of  its  domain,  and 

tempted  it  to  devolve  Its  chief  powers  on  ministers  who  became 
Less  and  Less  dependent.      Again,  the  growing  enlightenment  of 

mankind  in  social  matters  made  the  art    of  inline;-  less  and   less  one 

which  might  be  Learned  in  the  hereditary  way, — by  domestic  imita- 
tion ;  ami  the  systematic  training  requisite  for  it  was  open  to  capa- 
city, full  as  much,  to  Bay  the  Least,  as  to  royal  birth,  which  before 
bad  naturally  monopolized  it. 

The  abolition  of  royalty  was  presently  followed  by  that  of  what- 
ever might  interfere  with  a  renovation  of  the  Bocial  Bystern.  The 
first  instance  that  presents  itself  i-  the  audacious  Legal  suppression 
of  Christianity,  which  proved  at  once  the  decrepitude  of  a  system 
that  had  become  alien  to  modern  existence,  and  tin;  oecessity  of  a 
new  spiritual  function  for  the  guidance  of  the  regeneration.  The 
minor  act-  of  the  same  kind  were  the  destruction  of  all  former  cor- 
porate bodies,  which  i-  to  commonly  attributed  to  a  dislike  to  all 
aggregation,  but  which  is  rather  to  be  referred  to  a  dim  sense  that 
there  was  a  retrograde  character  about  all  such  bodies,  their  provis- 
ional office  being  by  this  time  fulfilled.  I  think  this  applies  even 
to  the  suppression  of  learned  societies,  not  excepting  the  Academy 
itself,  the  only  one  deserving  of  serious  regret;  ami  before  this 
time  its  influence  had  become,  on  the  whole,  more  injurious  than 
favorable  to  the  progress  of  knowledge,  as  it  is  at  this  day.  It 
should  be  remembered  that  the  Assembly,  largely  composed  of 
legists,  suppressed  the  law  corporations  with  others  :  and  that  it 
showed  its  solicitude  for  the  encouragement  of  real  science  by 
establishing  various  foundations,  and  especially  by  that  of  the  Poly- 
technic School,  which  was  of  a  far  higher  order  than  any  of  its 
predecessors.  These  are  proofs  of  disinterestedness  and  of  fore- 
cast in  regard  to  social  needs  which  should  not  be  forgotten, 
uiiance  of  fo^s  ^  Practical  character  of  universality  was  given  to 
the  Revolution  by  the  alliance  of  European  Govern- 
ments to  put  it  down.  During  the  second  phase  of  social  progress 
the  powers  of  Europe  had  allowed  Charles  I.  to  fall  without  any 
serious  effort  on  his  behalf  ;  but  they  were  now  abundantly  ready 
to  go  forth  against  a  revolution  of  which  the  French  outbreak  was 
evidently  only  the  beginning.     Even  the  English  oligarchy,  which 
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had  no  great  apparent  interest  in  the  preservation  of  monarchies, 
put  themselves  at  the  head  of  the  coalition,  which  was  to  make  a 
last  stand  for  the  preservation  of  the  theological  and  military  sys- 
tem. This  attack  was  favorable  to  the  Revolution  in  its  second 
period,  by  compelling  France  to  proclaim  the  universality  of  her 
cause,  and  by  calling  out  an  agreement  of  sentiment,  and  even  of 
political  views,  such  as  was  required  for  the  success  of  the  noblest 
national  defence  that  history  will  ever  have  to  exhibit.  It  was  this 
also  which  sustained  the  moral  energy  and  mental  rectitude  which 
will  always  place  the  National  Convention  far  above  the  Constitu- 
ent Assembly  in  the  estimate  of  posterity,  notwithstanding  the 
vices  inherent  in  both  their  doctrine  and  their  situation.  They 
wonderfully  soon  escaped  from  metaphysical  toils,  respectfully  ad- 
journed a  useless  constitution,  and  rose  to  the  conception  of  a  rev- 
olutionary government,  properly  so  called,  regarding  it  as  the  pro- 
visional resource  which  the  times  required.  Putting  away  the 
ambition  of  founding  eternal  institutions  which  could  have  no 
genuine  basis,  they  went  to  work  to  organize  provisionally  a  tem- 
poral dictatorship  equivalent  to  that  gradually  wrought  out  by 
Louis  XI.  and  Richelieu,  but  much  more  responsive  to  the  spirit  of 
the  time  and  the  end  proposed.  Based  on  popular  power,  declara- 
tory of  the  end  proposed,  animating  to  the  social  affections  and  to 
popular  self-respect,  and  favorable  to  the  most  general  and  there- 
fore the  deepest  and  highest  social  interests,  this  political  action  of 
the  Convention,  supported  and  recompensed  by  sublime  and  touch- 
ing devotedness,  and  elevating  the  moral  temper  of  a  people  whom 
successive  governments  have  seduced  into  abject  selfishness,  has 
left  ineffaceable  impressions  and  deep  regrets  in  the  mind  of  France, 
which  can  never  be  softened  but  by  the  permanent  satisfaction  of 
the  corresponding  instinct.  The  more  this  great  crisis  is  studied, 
the  more  evident  it  is  that  its  noble  qualities  are  ascribable  to  the 
political  and  moral  worth  of  its  chief  directors,  and  of  the  people 
who  supported  it  so  devotedly;  while  the  serious  errors  which  at- 
tended it  were  inseparable  from  the  vicious  philosophy  with  which 
it  was  implicated.  That  philosophy,  by  its  very  nature,  repre- 
sented society  to  be  wholly  unconnected  with  past  events  and 
their  changes,  destitute  of  rational  instigation,  and  indefinitely  de- 
livered over  to  the  arbitrary  action  of  the  legislator.  It  passed 
over  all  the  intervening  centuries  to  select  a  retrograde  and  con- 
tradictory type  in  the  ancient  form  of  civilization,  and  then,  in  the 
midst  of  the  most  exasperating  circumstances,  appealed  to  the  pas- 
sions to  fulfil  the  offices  of  the  reason.  Such  was  the  system  under 
which  the  political  conceptions  of  the  time  must  be  formed,  if 
formed  at  all  ;  and  the  contrast  between  the  action  and  the  philos- 
ophy of  that  day  will  for  ever  excite  the  admiration  of  philosophers 
on  behalf  of  the  noble  results  that  were  produced,  and  their  indul- 
gence for  such  extravagances  as  were  worthy  of  reprobation. 

The  proper  close  of  that  provisional  polity  would  have  been  when 
France  was  sufficiently  secured   against  foreign   invasion  ;   but   the 
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irritations  of  the  time,  ami  the  vices  of  the  negative  philosophy 
caused  its  protraction,  under  an  increasing  intensity:  and  hence  the 
horrible  vagaries  by  which  the  period  is  too  exclusively  remembered. 
Now  appeared  the  difference  between  the  schools  of  Voltaire  and 
Rousseau,  which  had  co-operated  during  the  great  revolutionary 
crisis.  The  school  of  Voltaire,  progressive  in  its  way,  regarded 
the  republican  dictatorship  as  an  indispensable  transition  Btage, 
which  it  took  the  chief  credit  of  having  instituted,  ami  always  sup- 
posed the  philosophy  which  directed  it  to  the  merely  negative: 
whereas,  the  school  of  Rousseau,  retrograde  in  its  way,  took  the 
doctrine  for  the  basis  of  a  direct  reorganization,  which  it  desired 

to  substitute  for  the  exceptional  system.     The  one  showed  a  genuine 

though  confused  sense  of  the  conditions  of  modern  civilization, 

while  the  other  \\;i>  bent  OU  an    imitation  of  ancient   society.      The 

latter  school  prevailed,  when  it  became  a  practical  question  what 

the    philosophy  COUld  do  in  the  way  of  organization;   and  when  the 

political  Bchool  had  the  field  to  itself,  and  proceeded  to  action,  it 
proved  how  the  metaphysical  philosophy,  disguised  as  antique  civ- 
ilization, was  absolutely  hostile  to  the  essential  elements  of  modern 
civilization.  When  the  negative  progression  was  used  for  organic 
purposes,  it  turned  against  the  positive  progression,  injuring  the 
scientific  and  esthetic  evolutions,  and  threatening  the  total  disor- 
ganization of  the  industrial,  by  destroying  the  subordination  of  the 
working-classes  to  their  industrial  Leaders,  and  calling  the  incapable 
multitude  to  assist  directly  in  the  work  of  government. 

Thus  we  Bee  what  the  course  really  was,  ;is  a  whole,  which  is 
usually  rendered  unintelligible  by  attempts  to  ignore  one  or  another 
of  its  parts.  The  republican  period  proposed  a  substantive  political 
plan,  in  a  much  more  complete  ami  energetic  way  than  its  constitu- 
tional predecessor  had  done;  and  that  programme,  which  abides  in 
all  memories,  will  indicate,  till  the  day  of  realization  arrives,  the 
final  destination  of  the  crisis,  notwithstanding  the  failure  of  the  ex- 
periment, through  the  effects  of  the  means.  All  criticism  and 
reproach  about  the  failure  can  attach  only  to  the  instruments  which 
caused  it,  and  can  never  gainsay  the  fundamental  need  of  reor- 
ganization, which  was  as  keenly  felt  by  the  masses  then  as  at  this 
day.  There  can  not  be  a  stronger  confirmation  of  this  than  the  re- 
markable slowness  of  a  retrograde  movement  which  was  instinctively 
felt  to  be  incompatible  with  the  popular  state  of  mind,  and  which 
found  it  necessary  to  make  long  and  irksome  political  circuits  to 
restore,  under  an  imperial  disguise,  a  monarchy  which  a  single 
shock  had  sufficed  to  overthrow  :  if  indeed  we  can  speak  of  royalty 
as  having  been  re-established  at  all,  while  it  could  not  pass  peace- 
ably from  kings  to  their  natural  successors,  and  had  virtually  lost 
the  hereditary  quality  which  distinguishes  genuine  royalty  from 
dictatorship. 
constitutional  When  the  rule  of  the  Convention  wras  over,  the  retro- 
htt-mpt.  grade  action  made  itself  felt  first  by  reverting  to  the 

last  preceding  step,  —  the  constitutional  notion.     It  attempted  a 
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blind  imitation  of  the  English,  by  parcelling  out  and  balancing  the 
fractional  parts  of  the  temporal  power,  as  if  any  stability  was  really 
to  be  looked  for  in  a  political  anomaly  so  imported.  The  party 
which  intended  to  be  progressive  was  carrying  forward  the  negative 
movement,  so  as  to  dissolve  the  most  elementary  institutions  of 
society.  Both  proceeded  on  the  supposition  that  society  wa6  entire- 
ly at  their  disposal,  unconnected  with  the  past,  and  impelled  by  no 
inherent  instigation  ;  and  they  agreed  in  subjecting  moral  regene- 
ration to  legislative  rules  ; — much  as  they  continue  to  do  at  this 
day.  Such  political  fluctuation,  endangering  order,  and  doing 
nothing  for  progress,  could  have  no  other  issue  than  in  Monarchy. 
This  last  test  was  necessary  to  prove  what  kind  of  order  was  really 
compatible  with  complete  rétrogradation  ;  a  point  which  could  never 
be  settled  but  by  experiment.  The  issue  was  hastened  by  the 
growth  of  the  military  power, — the  revolutionary  war  having  ceased 
to  be  defensive,  and  become  eminently  offensive,  under  the  specious 
temptation  of  propagating  the  movement.  While  the  army  remained 
at  home  under  civic  influences,  the  preponderance  of  Military  «seen- 
the  civil  over  the  military  power  had  been  more  con-  <le,,,y 
spicuous  than  in  any  known  case  of  military  activity  ;  but  when  the 
army  was  in  remote  places,  uninformed  of  national  affairs,  it  assumed 
a  new  independence  and  consistency,  became  compacted  with  its 
leaders,  and  less  and  less  civic  in  its  temper  as  it  was  needed  for 
the  repression  of  the  barren  social  agitation  of  the  time.  A  military 
dictatorship  was  the  unavoidable  consequence  ;  and  whether  its 
tendency  should  be  progressive  or  retrograde  depended,  more  than 
in  any  other  case  on  record,  on  the  personal  disposition  of  that  one 
of  the  great  revolutionary  generals  who  should  assume  the  post. 
The  great  Hoche  seemed  at  first  to  be  happily  destined  for  it  ;  but 
by  a  fatality  to  be  eternally  deplored,  the  honor  fell  upon  a  man 
who  was  almost  a  foreigner  in  France,  brought  up  amidst  Napoleoll  , 
a  backward  civilization,  and  remarkably  and  supersti- 
tiously  adoring  the  ancient  social  hierarchy  ;  at  the  same  time  that 
his  enormous  ambition  was  no  sign,  notwithstanding  his  prodigious 
charlatanism,  of  any  eminent  mental  superiority,  except  a  genius  for 
war,  much  more  connected,  in  our  times,  with  moral  energy  than 
with  intellectual  vigor.  The  whole  nature  of  Napoleon  Bonaparte 
was  incompatible  with  political  ability  ;  with  any  conception  of 
social  progression  ;  with  the  mere  idea  of  an  irrevocable  extinction 
of  the  old  theological  and  military  system,  outside  of  which  he  could 
conceive  of  nothing,  and  whose  spirit  and  conditions  he  yet  failed 
to  understand:  as  he  showed  by  many  serious  inconsistencies  in  the 
general  course  of  his  retrograde  policy,  and  especially  in  regard  to 
the  religious  restoration,  in  which  he  followed  the  tendencies  of  the 
populace  of  kings. 

The  continuous  development  of  military  activity  was  the  foun 
dation,  necessary  at  any  cost,  of  this  disastrous  domination.     To 
set  up  for  awhile  a  system  thoroughly  repugnant  to  social  conditions, 
it  wus  necessary  to  enlist  and  humor,  by  perpetual  stimulation,  all 
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the  genera]  vices  of  mankind,  and  all  the  special  imperfections  of 
the  national  character;  and  above  all,  an  excessive  vanity,  which, 
instead  of  being  carefully  regulated  by  wise  opposition,  was  directly 
excited  to  something  Like  madness,  by  means  derived,  like  all  the 
rest  of  the  system,  from  the  most  discredited  customs  of  the  ancient 
monarchy.  Nothing  but  active  warfare  could  have  intercepted  the 
effect  of  the  ridicule  which  could  not  but  be  excited  by  attempts  so 
ill-suited  to  the  age  as  Bonaparte's  restoration  of  a  nobility  and  a 
priesthood.     In  no  other  way  could  Prance  have  beeD  oppressed  so 

long  and  BO  shamefully.  In  DO  Other  way  could  the  army  have  been 
Seduced  into  forgetfulneSS  Of  its  patriotism,  and  tyranny  toward  the 

citizens,  who  must  henceforth  console  themselves  under  oppression 
and  misery  with  the  childish  satisfaction  of  seeing  the  French  empire 
extend  from  Bamburg  to  Rome.  The  Convention  had  raised  tho 
people  to  a  true  Bense  of  brotherhood  through  the  medium  <>f  sel£ 
respect,  equally  fostered  in  all:  Bonaparte  perverted  the  sentiment 
into  an  immorality  by  offering,  as  a  coward  for  popular  co-operation, 
the  oppression  and  pillage  of  Europe.  Bui  it  is  needless  to  dwell 
on  this  desolate  period,  except  for  the  purpose  of  deriving  from  it 
such  dearly-bought  political  instruction  as  it  may  yield.  The  first 
Lesson  is,  that  there  ia  no  security  against  fatal  political  versatility 
but  genuine  political  doctrine.    The  retrograde  policy  of  Bonaparte 

Would  have  had  neither  allies  nor   support,  if  the    people   had    been 

1  from  the  experience  of  the  Last  part  of  tic  revolutionary  cri- 
sis and  from  the  demoralizing  influence  of  a  negative  philosophy, 

which  left  them  open  to  the  temptation  of  return  to  >m  which 

their  Btrong  repugnance  hid  bo  lately  overthrown.  The  second 
lesson  is  of  the  necessity  of  active  ami  permanent  warfare  as  the 
foundation  of  a  retrograde  system,  which  could  in  no  other  way 
obtain  any  temporary  consistence  :  and  this  condemns  as  chimerical 
and  disturbing  a  policy  which  depends  on  a  condition  incompatible 
with  modern  civilization  as  a  whole.  It  is  true,  the  revolutionary 
warfare  was  defended  as  the  necessary  means  of  propagating  revo- 
lutionary benefits:  but  the  result  is  a  sufficient  reply  to  the  sophism. 
The  propagation  was  of  oppression  and  pillage,  for  the  sake  of 
enthroning  a  foreign  family:  and  the  action  upon  other  nations  was 
very  unlike  that  proposed  by  the  first  sincere  soldiers  of  the  Revo- 
lution :  while,  in  Paris,  the  leaders  of  the  regeneration  of  the  world 
were  ignominiously  beguiling  their  characteristic  activity  with  th& 
rivalries  of  actors  and  versifiers,  Cadiz,  Berlin,  and  even  Vienna, 
were  echoing  with  patriotic  songs  and  acclamations,  —  generous 
national  insurrections  having  once  more  bound  together  the  peoples 
and  their  rulers,  and  popular  rights  and  regenerative  action  being 
covered  with  disgrace  as  deep  as  the  silence  in  which  the  revolu- 
tionary hymns  of  France  were  buried.  France  wras  then  subjected 
to  a  dislike  and  fear  which  have  never  since  ceased  to  injure  her 
name,  and  the  cause  which  is  bound  up  with  it. 

This  system,  founded  on  war,  fell  by  a  natural  consequence  of 
the  war,  when  the  resistance  had  become  popular  and  the  attack 
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despotic.  There  can  be  no  doubt  in  any  impartial  mind  that  the 
fall  of  Bonaparte  was  very  welcome  to  the  French  nation  in  general, 
which,  besides  its  sufferings  from  oppression  and  poverty,  was 
weary  of  a  state  of  perpetual  fear  of  the  only  alternative, — the  hu- 
miliation of  its  arms  or  the  defeat  of  its  dearest  principles.  The 
only  cause  of  regret  is  that  the  nation  did  not  anticipate  the  catas- 
trophe by  popular  insurrection  against  retrograde  tyranny,  before 
its  country  underwent  the  disgrace  of  invasion.  The  humiliating 
form  of  the  overthrow  is  the  only  pretence  on  which  the  national 
glory  can  be  connected  with  the  memory  of  the  man  who,  more  injuri- 
ous to  human  kind  than  any  other  personage  in  history,  was  always 
and  peculiarly  the  worst  enemy  of  a  revolution  of  which  he  is  some- 
times absurdly  supposed  to  be  the  chief  representative.  The 
monarchical  spirit  which  he  had  striven  to  restore,  and  Restoration  of 
the  political  habits  formed  under  his  influence  facili-  the  *°wbons. 
tated  the  return,  when  he  fell,  of  the  natural  heirs  of  the  French 
throne.  They  were  received  without  confidence,  without  fear,  and 
with  some  hopes  fttmi  the  discipline  they  had  undergone  which 
were  not  fulfilled.  The  people  supposed  they  must  see,  as  all 
France  did,  the  connection  between  conquest  and  rétrogradation, 
and  that  both  were  detested  :  and  the  Bourbons  supposed  that  the 
people,  having  allowed  their  restoration,  were  favorable  to  their 
ideas  of  sovereignty.  The  people  would  have  left  royalty  to  such 
fate  as  might  huve  ensued  from  domestic  dissensions,  if  the  disas- 
trous episodical  return  of  Bonaparte  had  not  once  more  united  all 
Europe  against  France,  and  deferred  for  fifteen  years,  at  a  heavy 
cost,  a  substitution  of  rulers  which  had  clearly  become  inevitable. 

Once  more  constitutional  discussions  abounded,  and  a  third  at- 
tempt was  made  to  imitate  the  English  parliamentary  system, — 
the  remains  of  the  imperial  system  seeming  likely  to  answer  for  the 
aristocratic  element.  The  people,  however,  had  long  been  dis- 
heartened about  social  regeneration,  and  were  bent  on  profiting  by 
the  state  of  peace  for  the  furtherance  of  industrial  interests  :  and, 
for  a  want  of  sound  theory,  the  new  experiment,  more  durable, 
more  peaceable,  and  therefore  more  decisive  than  any  former  one, 
soon  disclosed  the  anti-historical  and  anti-national  character  of  the 
enterprise,  and  its  total  disagreement  with  the  social  environment. 
In  England,  the  royal  power  was  a  great  sinecure  granted  to  the 
nominal  head  of  the  British  oligarchy,  with  the  name  of  hereditary 
sovereignty,  but  with  little  more  real  power  than  that  of  the  Doges 
of  Venice.  This  was  not  the  French  notion  of  monarchy  ;  but  any 
attempt  to  imitate  it  in  France,  could  lead  to  nothing  but  a  neutrali- 
zing of  royalty  ;  and  the  more  decisively  in  this  case,  because,  under 
the  new  forms,  the  adhesion  of  the  sovereign  was  made  specially 
voluntary.  This  is  the  juncture  to  which,  in  the  history  of  the 
modern  transition,  we  must  refer  the  direct  dissolution  of  the  great 
temporal  dictatorship  in  which  the  whole  movement  of  decomposi- 
tion had  been  concentrated,  from  the  time  when  Louis  XI.  wrought 
at  it,  and  Richelieu  completed  it.     The  form  of  dissolution  now  was 
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— opposition  between  the  central  and  local  powers, — between  im- 
perfect royalty  and  the  partial  action  of  a  popular  assembly  :  under 
which  all  unity  of  direction  disappeared,  and  each  party  Bought  a 
preponderance  which  was  impossible  to  cither.  Bonaparte  himself 
would  have  had  to  encounter  a  similar  liability,  sooner  or  later. 
The  ministerial  power  also  testified  by  its  growth  to  the  restriction 
of  royalty.  It  had  been,  under  the  second  modern  phase,  an  op- 
tional emanation  of  power:  it  Was  now  ail  established  substitution, 
tending  more  and  more  to  independence.     Thissort  of  spontaneous 

abdication  helped  the  political  dispersion,  which  seemed  to  be  there* 

by  erected  into  an  irrevocable  principle.  The  two  polities  were 
now  in  something  like  the  same  position  that  they  were  in  before 
the  revolution  :  only  that  the  progressive  school  liad  avowed  their 
end  and  proved  the  insufficiency  of  their  means  :  and  the  retrograde 

party  Understood  rather  better  the  condition-  of  tin-  regime  it  de- 
sired to  restore.  Now  was  the  time  for  the  stationary  school  to  in- 
tervene, borrowing  from  each  of  the  others  the  principle  which  can 

only  neutralize  each  other;  as,  for  instance  ant!  especially,  when  it 

Jit    to    reconcile    the   legal    supremacy  of  Catholicism  with    real 

religious  liberty.  I  have  shown  before  what  are  the  moral  and 
political  consequences  of  such  an  intervention.     As  soon  as  tin.' 

Fall  of  the  Boar  hopele88  reaction  appeared  to  threaten  the  revolutioiiarv 
u"'*-  movement,  it    fell    by  a   single    -hock  :   an    event   which 

might  convince  doubters  that  the  fall  of  Bonaparte  was  owing  to 
something  more  than  the  desire  loi-  peace, — to  the  aversion  inspired 
by  his  tyrannical  retrogression.  It  was  now  clear  that  order  and 
peace  would  not  satisfy  the  nation,  which  must  have  progress  also. 
The  great  characteristic  of  the  policy  which  succeeded  the  Sight 
of  the  elder  Bourbons  was  its  implicit  voluntary  renunciation  of  reg- 
ular intellectual  and  moral  government,  in  any  form.  Having  be- 
come directly  material,  the  policy  held  itself  aloof  from  doctrines 
and  sentiments,  and  concerned  itself  only  with  interest,  properly 
so  called.  This  was  owing,  not  only  to  disgust  and  perplexity 
amidst  the  chaos  of  conceptions,  but  to  the  increasing 
rPlsn  difficulty  of  maintaining  material  order  in  the  midst  of 
mental  and  moral  anarchy  ;  a  difficulty  which  left  no  leisure  or  lib- 
erty to  government  to  think  of  anything  beyond  the  immediate  em- 
barrassment, or  to  provide  for  anything  higher  than  its  own  exist- 
ence. This  was  the  complete  political  fulfilment  of  the  negative 
philosophy,  all  functions  of  government  being  simply  repressive, 
unconnected  with  any  idea  of  guidance,  and  leaving  all  active  pur- 
suit of  intellectual  and  moral  regeneration  to  private  co-operation. 
A  system  of  organized  corruption  was  the  necessary  consequence, 
as  the  whole  structure  must  otherwise  be  liable  to  fall  to  pieces  at 
any  moment,  under  the  attacks  of  uncontrolled  ambition.  Hence 
the  perpetual  increase  of  public  expenditure,  as  an  indispensable 
condition  of  a  system  boasted  of  for  its  economy. — While  closing 
my  elucidation  of  the  decay  of  the  great  temporal  dictatorship,  J 
must  just  observe  on  the  novelty  of  the  situation  of  a  central  power 
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to  which  we  may  hardly  apply  the  term  royal,  as  all  monarchical 
associations  had  vanished  with  the  political  faith  that  sanctioned 
them,  and  whose  hereditary  transmission  appears  extremely  improb- 
able,* considering  the  course  of  events  for  half  a  century  past,  and 
the  impossibility  that  the  function  should  ever  degenerate  into  the 
mere  sinecure  that  it  is  in  England  ;  a  condition  which  requires  that 
genuine  personal  capacity  which  rarely  descends  from  father  to  son. 
Meantime  the  encroachments  of  the  legislature  on  the  so-called 
royal  power, — the  forcing  of  its  organs  upon  it,  without  liberty  of 
choice,  so  that  the  action  of  government  is  in  reality  transferred  to 
any  one  who  may  for  the  moment  be  in  a  position  of  parliamentary 
ascendency, — the  independence  of  the  ministers  who  might  pres- 
ently determine  the  abstraction  of  the  royal  element  altogether, — 
these  dangers  would  render  the  royal  function  a  totally  impractica- 
ble one  if  it  were  not  administered  with  personal  ability,  confined 
to  the  maintenance  of  public  order,  and  so  vigilant  and  concentra- 
ted as  to  have  the  advantage  over  the  desultory  and  contradictory 
ambition  of  men  who  are  appeased  by  new  distributions  of  power 
and  frequent  personal  changes.  In  this  provisional  state  of  affairs, 
when  the  official  system  declines  the  spiritual  reorganization  for 
which  it  feels  its  own  unfitness,  the  intellectual  and  moral  authority 
falls  into  the  hands  of  anybody  who  will  accept  it,  without  any 
security  of  personal  aptitude  in  regard  to  the  most  important  and 
difficult  problems  that  have  ever  engaged  or  can  engage  human 
thought  :  hence  the  reign  of  journalism,  in  the  hands  of  literary 
men  and  lawyers,  and  the  hopeless  anarchy  which  some  of  them 
propose  and  all  of  them,  in  their  collective  capacity,  illustrate.  The 
power  actually  possessed  by  this  illegal  social  authority  appears  to 
me  a  kind  of  imperfect  recognition  of  the  proper  priority  of  in- 
tellectual and  moral  regeneration  over  mere  political  experiment, 
the  efficacy  of  which  is  wholly  exhausted  as  long  as  it  is  separated 
from  the  philosophical  guidance  of  the  higher  renovating  agency. 

The  actual  results  of  this  last  period  consist  of  the  Extension  of  the 
extension  of  the  crisis  to  the  whole  of  the  great  European  movement 
community,  of  which  France  is  merely  the  vanguard.  The  germs 
of  progress  could  not  but  be  checked  everywhere  while  it  appeared 
that  they  failed  in  France  ;  and  the  propagation  of  the  movement 
was  resumed  only  when  the  cause  of  the  failure  in  France  was  made 
apparent.  The  imitation  of  the  English  type  was  never  carried  very 
far  ;  for  Catholic  nations  observed  its  effect  in  France  ;  and  even  iu 
Germany,  where  the  aristocratic  element  is  least  reduced,  no  sub 
stantial  experiment  was  tried,  while  the  spectacle  was  before  the 
world  of  the  revolutionary  excitement  penetrating  the  British  organ- 
ization itself.  There  was  no  encouragement  to  transplant  a  systera 
whose  type  was  attacked  at  home.  The  negative  doctrine  presided 
over  political  movement  everywhere  ;  but  it  was  nowhere  so  put  to 
the  trial  as  in  France  ;  and  thus  its  radical  impotence  was  universal- 
ly manifest,  without  the  need  of  any  other  nation  undergoing  the 
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dreadful  experience  which  had  been  endured  by  the  French  people 
for  the  benefit  of  all  others.  I  observe  lastly,  that  the  common 
movement  is  rendered  seenre  by  this  decisive  extension.  The  French 
revolutionary  defence  iir.^r  guarantied  its  Bafety;  and  it  now  n 
upon  the  impossibility  of  any  Berioua  retrograde  repression,  which 
must  be  universal  to  be  of  any  effect  ;  and  which  cannot  be  univer- 
sal, because  the  nations  will  never  again  be  Beriously  stirred  up 
against  any  one  of  their  number,  ami  armies  are  everywhere  engaged, 
for  the  most  part,  in  restraining  interior  disturbance. 

We  liave  now  reviewed  tin-  five  periods  of  revolutionary  cisis 
which  have  divided  the  last  hall'  century  ;  and  the  first  consideration 
thence  arising  is  of  the  necessity  of  a  spiritual  reorganization,  to- 
ward which  all  political  tendencies  converge,  and  which  awaits  only 
the  philosophical  initiative  that  it  requires.  Before  proceeding  to 
discuss  and  supply  that  need,  I  musl  present  a  general  view  of  the 
extinction  of  the  theological  and  military  réçime^uô  the  rise  of  a 
rational  and  pacific  system,  without  regard  to  particular  periods. 
Ir  is  necessary  thus  to  estimate  the  natural  and  rapid  fulfilment  of 
tiie  slow  negative  and  positive  movement  of  the  live  preceding  cen- 
turie-. 

Completion    .,r         We  must  begin  hv  Considering  the  prolongation  of  the 
th.-  theological  , .   .      ,      ,  •  ,      ,  ,        ,       .      .'  .    .     ,. 

deeaj  political  decay  ;  and  the  theological  part  ot  it  first,  as 

the  ehiei  the  old  social  system.     The  revolutionary  crisis 

completed  the  religious  disorganization  by  Btriking  a  decisive  blow 
a:  the  essential  conditions,  political,  intellectual,  and  moral,  of  the 
old  spiritual  economy.  Politically,  the  subjection  of  the  clergy  to 
the  temporal  power  was  much  aggravated  by  depriving  them  of  the 
influence  over  dome-tic  life  which  they  retain  in  appearance  in 
1'  >  mt  conn  trie.-  ;  and  again,  by  Stripping  them  of  special  prop- 
erty, and  making  them  dependent  on  the  annual  discussion  of  an 
assembly  of  unbelieving  laymen,  usually  ill-disposed  toward  the 
priesthood,  and  only  restrained  from  practically  proving  it  by  an 
empirical  notion  that  theological  belief  is  necessary  to  social  har- 
mony. Whatever  consideration  has  been  shown  them  lias  been  on 
condition  of  their  renouncing  all  political  influence,  and  confining 
themselves  to  their  private  functions  among  those  who  desire  their 
offices.  The  time  is  evidently  near  when  the  ecclesiastical  budget 
will  be  suppressed,  and  the  religious  part  of  society  will  be  left  to 
support  their  respective  pastors.  This  method,  which  is  highly 
favorable  to  the  American  clergy,  would  be  certain  destruction  in 
France,  and  in  all  countries  nominally  Catholic.  The  intellectual 
decay  of  the  theological  organization  was  accelerated  by  the  rev- 
olutionary crisis,  which  spread  religious  emancipation  among  all 
classes.  Such  enfranchisement  cannot  be  doubtful  among  a  people 
who  have  listened  in  their  own  cathedrals,  to  the  direct  preaching 
of  a  bold  atheism,  or  of  a  deism  not  less  hostile  to  ancient  faith: 
and  the  case  is  complete  when  we  add  that  the  most  odious  persecu- 
tions could  not  revive  any  genuine  religious  fervor,  when  its  in- 
tellectual sources  were  dried  up  :  and  any  testimony  of  the  kind 


HEOLOGY  AND  MORALITY.  751 

that  has  been  alleged  in  such  instances  has  not  been  of  the  spon- 
taneous sort  that  is  socially  valuable,  but  the  result  of  retrograde 
prepossessions,  imperial  or  royal. — A  persuasion  which  lasted  longer 
was  that  the  principle  of  all  morality  was  to  be  found  in  religious 
doctrine.  After  minds  of  a  high  order  had  obtained  theological 
emancipation,  many  private  examples, — and  the  whole  life  of  the 
virtuous  Spinoza  for  one, — indicated  how  entirely  all  virtue  was  in- 
dependent of  the  beliefs  which,  in  the  infancy  of  humanity,  had  long 
been  indispensable  to  its  support.  In  addition  to  this  case  of  the 
few,  the  many  exemplified  the  same  truth, — the  feeble  religious  con- 
victions which  remained  to  them  during  the  third  phase  having  obvi- 
ously no  essential  effect  on  conduct,  while  they  were  the  direct  cause 
of  discord,  domestic,  civil,  and  national.  It  is  long,  however,  be- 
fore any  habitual  belief  yields  to  evidence  ;  especially  on  matters 
so  complex  as  the  relations  of  morality;  and  we  have  seen  that 
there  is  no  virtue  which  did  not  in  the  first  instance  need  that  re- 
ligious sanction  which  must  be  relinquished  when  intellectual  and 
moral  advancement  has  disclosed  the  real  foundation  of  morals. 
There  has  alwaj'S  been  an  outcry,  in  one  direction  or  another,  about 
the  demoralization  that  humanity  must  undergo  if  this  or  that  super- 
stition were  suppressed  ;  and  we  see  the  folly,  when  it  relates  to  a 
matter  which  to  us  has  long  ceased  to  be  connected  with  religion  ; 
as,  for  instance,  the  observance  of  personal  cleanliness,  which  the 
Brahmins  insist  on  making  wholly  dependent  on  theological  pre- 
scription. For  some  centuries  after  Christianity  was  widely  estab- 
lished, a  great  number  of  statesmen,  and  even  philosophers,  went 
on  lamenting  the  curruption  which  must  follow  the  fall  of  poly- 
theistic superstitions.  The  greatest  service  that  could  be  rendered 
to  humankind  while  this  sort  of  clamor  continues  to  exist,  is  that  a 
whole  nation  should  manifest  a  high  order  of  virtue  while  essential- 
ly alienated  from  theological  belief.  This  service  was  rendered  by 
the  demonstration  attending  the  French  Revolution.  When,  from 
the  leaders  to  the  lowest  citizens,  there  was  seen  so  much  courage, 
military  and  civic,  such  patriotic  devotedness,  so  many  acts  of  dis- 
interestedness, obscure  as  well  as  conspicuous,  and  especially  through- 
out the  whole  course  of  the  republican  defence,  while  the  ancient 
faith  was  abased  or  persecuted,  it  was  impossible  to  hold  to  the  ret- 
rograde belief  of  the  moral  necessity  of  religious  opinions.  It  will 
not  be  supposed  that  deism  was  the  animating  influence  in  this  case  ; 
for  not  only  are  its  prescriptions  confused  and  precarious,  but  the 
people  were  nearly  as  indifferent  to  modern  deism  as  to  any  other 
religious  system.  This  view, — of  religious  doctrine  having  lost  its 
moral  prerogatives, — concludes  the  evidence  of  the  revolutionary 
crisis  having  completed  the  decay  of  the  theological  regime.  From 
this  date  Catholicism  could  be  regarded  only  as  external  to  the 
society  which  it  once  ruled  over;  as  a  majestic  ruin,  a  monument 
of  a  genuine  spiritual  organization,  and  an  evidence  of  its  radical 
conditions.  These  purposes  are  at  present  very  imperfectly  fulfilled, 
— partly  because  the  political  organism  shares  the  theological  dis- 
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credit,  and  partly  from  the  intellectual  inferiority  of  the  Catholic 
clergy,  who  are  of  a  lower  and  lower  mental  average,  and  less  and 
aware  of  the  elevation  of  their  old  soeial  mission.  The  soeial 
barrenness  of  this  great  organization  is  a  sad  spectacle:  and  we 
can  hardly  hope  that  it  can  be  made  use  of  in  the  work  of  recon- 
struction, because  the  priesthood  has  a  blind  antipathy  to  all  positive 
philosophy,  and  persists  in  its  resort  to  hopeless  intrigue  to  obtain 
a  fancied  restoration.  The  obvious  probability  is,  that  this  noble 
social  edifice  will  follow  the  fate  of  polytheism,  through  the  wearing 
out  of  its  intellectual  basis,  aud  be  wholly  overthrown,  leaving  only 

the  imperishable  remembrance  of  the  vast  services  of  every  kind 

which  connect  it  historically  with  human  progress,  and  of  the  essen- 
tial improvements  which  it  introduced  into  the  theory  of  social 
organization. 

Decavor th.-Min-  Turning  from  the  religious  to  the  civic  system,  we 
^■"'  find  that  notwithstanding  a  great  exceptional  warfare, 
the  revolutionary crisifl  destroyed  the  military  no  less  than  the  the- 
ological  system.  The  mode  of  republican  defence,  in  the  first  place, 
discredited  the  old  military  caste,  which  lost  its  exclusiveness  ;  its 
•:ial  practice  being  rivalled  by  the  citizens  in  general,  after 
a  very  short  apprenticeship.  Popular  determination  was  proved  to 
be  worth  more  than  tactics.  Again  the  last  series  of  systematic 
wars, — those  undertaken  on  behalf  of  Industry, — were  now  brought 
to  an  end.  It  was  only  in  England  that  this  old  ground  remained  ; 
and  even  there  it  was  encroached  upon  by  .-crions  social  anxieties. 
The  colonial  system  was  declining  everywhere  else  ;  and  its  exist- 
in  the  British  empire  is  doubtless  a  special  and  temporary  ex- 
ception which  may  be  left  to  find  its  own  destiny,  unmolested  by 
European  interference.  The  independence  of  the  American  Colonies 
introduced  the  change;  and  it  went  forward  while  the  countries  of 
Europe  were  engrossed  with  the  cares  of  the  revolutionary  crisis: 
and  thus  disappeared  the  last  general  occasion  of  modern  warfare. 
The  great  exceptional  warfare  that  I  have  referred  to  as  occasioned 
by  an  irresistible  sway  of  circumstances  must  be  the  last.  Wars  of 
principle,  which  alone  are  henceforth  possible,  are  restrained  by  a 
sufficient  extension  of  the  revolutionary  action  through  Western 
Europe;  for  all  the  anxiety  and  all  the  military  resources  of  the 
governments  are  engrossed  by  the  care  of  external  order.  Pre- 
carious as  is  such  a  safeguard,  it  is  yet  one  which  will  probably 
avail  till  the  time  of  reorganization  arrives,  to  institute  a  more  direct 
and  permanent  security.  A  third  token  of  military  decline  is  the 
practice  of  forced  enlistment,  begun  in  France  under  the  pressure 
of  the  revolutionary  crisis,  perpetuated  by  the  wars  of  the  Empire, 
and  imitated  in  other  countries  to  strengthen  national  antagonisms. 
Having  survived  the  peace,  the  practice  remains  a  testimony  of  the 
anti-military  tendencies  of  modern  populations,  which  furnish  a 
few  volunteer  officers,  but  few  or  no  volunteer  privates.  At  the 
same  time  it  extinguishes  military  habits  and  manners,  by  destroy- 
ing the  special  character  of  the  profession,  and  by  making  the  army 
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■consist  of  a  multitude  of  anti-military  citizens,  who  assume  the 
duty  as  a  temporary  burden.  The  probability  is,  that  the  method 
will  be  broken  up  by  an  explosion  of  resistance;  and  meantime  it 
reduces  the  military  system  to  a  subaltern  office  in  the  mechanism 
of  modern  society.  Thus  the  time  is  come  when  we  may  congratu- 
late ourselves  on  the  final  passing  away  of  serious  and  durable 
warfare  among  the  most  advanced  nations.  In  this  case  as  in  others, 
the  dreams  and  aspirations  which  have  multiplied  in  recent  times 
are  an  expression  of  a  real  and  serious  need, — a  prevision  of  the 
heart  rather  than  the  head,  of  a  happier  state  of  things  approaching. 
The  existing  peace,  long  beyond  example,  and  maintained  amidst 
strong  incitements  to  national  quarrels,  is  an  evidence  that  the 
change  is  more  than  a  dream  or  an  aspiration.  The  only  fear  for 
the  maintenance  of  this  peace  is  from  any  temporary  preponderance 
in  France  of  disastrous  systematic  movements  ;  and  these  would  be 
presently  put  a  stop  to  by  the  popular  antipathy  to  war,  and  experi- 
ence of  the  terrible  effects  thus  induced. 

There  is  nothing  inconsistent  with  this  view  in  the  fact  that  each 
European  nation  maintains  a  vast  military  apparatus.     Amies  are 
now  employed  in  the  preservation  of  public  order.     This  was  once 
a  function  altogether  subordinate  to  that  of  foreign  warfare  ;  but 
the  functions  are  reversed,  and  foreign  war  is  contemplated  only  as 
a  possible  consequence  of  a  certain  amount  of  domestic  agitation. 
While  intellectual  and  moral  anarchy  render  it  difficult  to  preserve 
material  order,  the  defensive  force  must  equal  at  all  times  the  in- 
surrectional ;  and  this  will  be  the  business  of  physical  force  till  it 
is  superseded  by  social  reorganization.     As  for  the  time,  when  this 
martial  police  will  cease  to  be  wanted,  it  is  yet,  though  within  view, 
very  distant  ;  for  it  has  only  just  entered  upon  its  last  function,  to 
which  old  opinions  and  manners  are  still  so  opposed  that  the  truth 
is  not  recognized,  but  hidden  under  pretences  of  imminent  war, 
which  is  made  the  excuse  of  a  great  military  apparatus  provided, 
in  fact,  for  service  at  home.     That  service  will  be  better  performed 
when  it  is  avowed,  and  all  false  pretences  are  put  away  ;  and  this 
might  surely  be  done  now  that  the  central  power  itself  is  reduced 
to  a  similar  provisional  office.     The  military  system  and  spirit  are 
thus  not  doomed  to  the  same  decay  as  the  sacerdotal,  with  which 
they  were  so  long  incorporated.    The  priesthood  shows  no  disposition 
and  no  power  to  fuse  itself  in  the  new  social  organization  ;  whereas 
there  has  never  been  a  time  since  the  decline  of  the  military  system 
began,  when  the  soldiery  were  unable  to  assume  the  spirit  and 
manners  appropriate  to  their  new  social  destination.     In  modern 
times  the  military  mind  has  shown  itself  ready  for  theological  eman- 
cipation ;  its  habits  of  discipline  is  favorable  to  incorporation,  and 
its  employments  to  scientific  researches  and  professional  studies; 
all  which  are  propitious  to  the  positive  spirit.     In  recent  times, 
consequently,  the  spirit  of  the  army  has  been,  in  France  at  least, 
strikingly  progressive  ;  while  that  of  the  priesthood  has  been  so> 
stationary  as  to  place  it  actually  outside  of  the  modern  social  ac- 
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tion.  Thus  different  are  now-  the  character  and  the  fate  of  the  two 
elements  of  ancient  civilization,  which  were  once  so  closely  con- 
nected. The  one  i>  now  left  behind  in  the  march  of  social  improve- 
ment, and  the  other  is  destined  to  be  gradually  absorbed. 

Uere  1  close  my  review  of  the  negative  progress  of  the  last 
half-century;  and  1  proceed  to  review  the  positive  progression 
under  the  four  heads  into  which  it  was  divided  in  the  preceding 
period. 

The  Industrial  evolution  has  gone  on,  as  in  natural 
course  of  prolongation  from  the  preceding  period. 
The  revolutionary  crisis  assisted  and  confirmed  the  advance  by 
completing  the  Becnlar  destruction  of  the  ancient  hierarchy,  and 
raising  t<>  th.-  first  Bocial  rank,  even  to  ;i  degree  of  extravagance, 
the  civic  influence  of  wealth.  Since  the  peace  this  process  has 
gone  <»ii  without  interruption,  and  the  technical  progress  of  industry 
has  kept  pace  with  the  social.  1  assigned  the  grand  impetus  of  the 
movement  to  the  time  when  mechanical  forces  were  Largely  adopted 

in    the    place   of  human  industry  :   and  during  the    last    half-century 

the  systematic  use  of  machinery,  owing  to  the  application  of  steam, 
has  caused  prodigious  improvements  in  artificial  locomotion,  by  land, 
river,  and  sea,  to  the  great  profit  of  industry.     This  progression 

has  been  caused  by  the   union    of  science  and    industry,  though    the 

mental  influence  of  this  union  has  been  unfavorable  to  the  philos- 
ophy of  Bcience,  loi"  reasons  which  J  shall  explain.  In  recent 
times  tin'  industrial  class,  which  is,  by  it<  superior  generality,  most 
capable  of  entertaining  political  views,  has  begun  to  show  its  capa- 
bility, and  to  regulate  its  relations  with  the  other  branches,  by 

means  of  the  Bystem  of  public  credit  which  lias  grown  out  of  the 
inevitable  extension  of  the  national  expenditure.  In  this  connec- 
tion we  must  take  note,  unhappily,  of  the  growing  seriousness  of 
tin4  deficiencies  which  I  pointed  out  at  the  end  of  the  last  chapter. 
Agricultural  industry  has  been  further  isolated  through  the  stimulus 
given  to  manufacturing  and  commercial  industry,  and  their  engros- 
sing interest  under  such  circumstances.  A  worse  and  wholly  un- 
ques  tion  able  mischief  is  the  deeper  hostility  which  has  arisen  be- 
tween the  interests  of  employers  and  employed, — a  state  of  things 
which  shows  how  far  we  are  from  that  industrial  organization  which 
is  illustrated  by  the  very  use  of  those  mechanical  agencies,  without 
which  the  practical  expansion  of  industry  could  not  have  taken 
place.  There  is  no  doubt  that  the  dissension  has  been  aggravated 
by  the  arts  of  demagogues  and  sophists,  who  have  alienated  the 
working  class  from  their  natural  industrial  leaders  ;  but  I  can  not 
but  attribute  this  severance  of  the  head  and  the  hands  much  more 
to  the  political  incapacity,  the  social  indifference,  and  especially  the 
blind  selfishness  of  the  employers  than  to  the  unreasonable  demands 
of  the  employed.  The  employers  have  taken  no  pains  to  guard  the 
workmen  from  seduction  by  the  organization  of  a  broad  popular 
education,  the  extension  of  which,  on  the  contrary,  they  appear  to 
dread  ;  and  they  have  evidently  yielded  to  the  old  tendency  to  take 
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the  place  of  the  feudal  chiefs,  whose  fall  they  longed  for  without 
inheriting  their  antique  generosity  toward  inferiors.  Unlike  mili- 
tary superiors,  who  are  bound  to  consider  and  protect  their  hum- 
blest brother-soldiers,  the  industrial  employers  abuse  the  power  of 
capital  to  carry  their  points  in  opposition  to  the  employed  ;  and 
they  have  done  so  in  defiance  of  equity,  while  the  law  authorized 
or  countenanced  coalitions  among  the  one  party,  which  it  forbade 
to  the  other.  Passing  thus  briefly  over  evils  which  are  unquestion- 
able, I  must  once  more  point  out  the  pedantic  blindness  of  that  polit- 
ical economy  which,  in  the  presence  of  such  conflicts,  hides  its  or- 
ganic helplessness  under  an  irrational  declaration  of  the  necessity 
of  delivering  over  modern  industry  to  its  unregulated  course.  The 
only  consolation  which  hence  arises  is  the  vague  but  virtual  admis- 
sion of  the  insufficiency  of  popular  measures,  properly  so  called, — 
that  is,  of  purely  temporal  resources, — for  the  solution  of  this  vast 
difficulty,  which  can  be  disposed  of  by  no  means  short  of  a  true  in- 
tellectual and  moral  reorganization. 

In  Art,  the  main  advance  has  been  the  exposure  of  Recent  esthetic 
the  defect  of  philosophical  principle  and  social  destina-  progress. 
tion,  in  modern  Art,  and  of  the  hopelessness  of  imitation  of  antique 
types, — an  exposure  which  has  been  brought  about  by  the  general 
direction  of  minds  toward  political  speculation  and  regeneration  as 
a  whole.  Amidst  the  wildness,  the  aesthetic  vagabondism,  to  which 
the  negative  philosophy  gave  occasion  and  encouragement,  espe- 
cially in  France, — taking  the  form  for  the  substance,  and  discussion 
for  construction,  and  interdicting  to  Art  all  large  spontaneous  exer- 
cise and  sound  general  efficacy, — there  have  been  immortal  creations 
which  have  established  in  each  department  the  undiminished  vigor 
of  the  aesthetic  faculties  of  mankind,  even  amidst  the  most  unfavora- 
ble environment.  The  kind  of  Art  in  the  form  of  literature  which 
appears  most  suitable  to  modern  civilization  is  that  in  which  private 
is  historically  connected  with  public  life,  which  in  every  age  neces- 
sarily modifies  its  character.  The  Protestant  civilization  of  times 
sufficiently  remote  and  well  chosen  is  represented,  amidst  the  deep 
interest  of  all  Europe,  by  the  immortal  author  of  "  Ivanhoe,"  "  Quen- 
tin Durward,"  "  Old  Mortality,"  and  "  Peveril  of  the  Peak  ;"  while 
the  Catholic  civilization  is  charmingly  represented  by  the  author  of 
"  I  Promessi  Sposi,"  who  is  one  of  the  chief  ornaments  of  Art  in 
modern  times.  This  epic  form  probably  indicates  the  mode  of  reno- 
vation of  Art  generally,  when  our  civilization  shall  have  become 
solid,  energetic,  and  settled  enough  to  constitute  the  subject  of  aes- 
thetic representation.  The  other  fine  arts  have  well  sustained  their 
power  during  this  recent  period,  without  having  achieved  any  re- 
markable advancement,  unless  it  be  in  the  case  of  music,  and  espe- 
cially dramatic  music,  the  general  character  of  which  has  risen, 
in  Italy  and  Germany,  to  higher  elevation  and  finish.  A  striking 
instance  of  the  aesthetic  power  proper  to  every  great  social  move- 
ment is  afforded  by  the  sudden  production,  in  a  nation  so  unmusical 
as  the  French,  of  the  most  perfect  type  of  political  mask  in  the 
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Revolutionary  hymn  which  was  BO  animating  to  the  patriotism  of 
the  citizen-soldiery  of  France. 

Raoent Scientific  The  progress  of  Science  was,  at  the  same  time,  steady 
pro-r  and  effective,  without  any  extraordinary  brilliancy.  On 

account  of  that  progress,  and  of  the  supreme  importance  of  science 
as  the  basis  of  social  reorganization,  and  again,  of  the  serious 
faults  and  errors  invloved  in  its  pursuit,  we  must  look  a  little  more 
clo8ely  into  its  condition  during  this  recent  period. 

In  mathematical  science,  besides  the  labors  necessary  for  the 
completion  of  Celestial  Mechanics,  we  have  Fourier's  great  créa 
tion,  extending  analysis  to  a  new  order  of  general  phenomena  by 

the  Btudy  of  the  attract  laws  of  the  equilibrium  and  motion  of  tem- 
peratures. He  also  gave  as,  in  regard  to  pure  analysis,  his  original 
conception  on  the  resolution  of  equations,  carried  forward,  and  in 
Borne  collateral  respects  improved,  by  various  geometers  who  have 
not  duly  acknowledged  the  source  whence  they  derived  the  master 
idea.  Geometry  has  been  enlarged  by  Monge's  conception  of  the 
general  theory  of  the  family  of  Burfaces, — a  view  still  unappre- 
ciated by  ordinary  mathematicians,  and  perhaps  even  by  Monge 
himself.  Lagrange  alone  appearing  to  have  perceived  its  full  bear- 
ings.    Lagrange  at  the  Bame  time  perfected  Rational  Mechanics  as 

a  whole,  by  giving  it  entire   rationality  and    unity.      This  -rent,  feat 

must  not  however  be  considered  by  itself,  but  musl  be  connected 
with  Lagrange's  effort  to  constitute  a  true  mathematical  philosophy, 

founded  on  a  prior  renovation  of  transcendental  analysis,  a  purpose 
which  is  illustrated  by  that  incomparable  work  in  which  he  undertook 

to  regenerate  in  the  same  spirit  all  the  great  conceptions,  first  of 

analysis,  then  of  geometry,  and  finally  of  mechanics.  Though  this 
premature  project  could  not  be  wholly  successful,  it  will  be,  in  the 
eyes  of  posterity,  the  pre-eminent  honor  of  this  mathematical  period, 
even  leaving  out  of  the  account  the  philosophical  genius  of  La- 
grange, the  only  geometer  who  has  duly  appreciated  that  ulterior 
alliance  between  the  historical  spirit  and  the  scientific,  which  must 
signalize  the  highest  perfection  of  positive  speculation.  Pure  as- 
tronomy, or  celestial  geometry,  must  always  advance  in  an  inferior 
way,  in  comparison  with  celestial  mechanics  ;  but  there  have  been 
some  interesting  discoveries, — as  of  Uranus,  the  small  planets  be- 
tween Mars  and  Jupiter,  and  some  others.  In  Physics,  in  the 
midst  of  some  hypothetical  extravagance,  many  valuable  experi- 
mental ideas  have  arisen  in  all  the  principal  departments,  and  espe- 
cially in  Optics  and  Electrology,  by  means  of  the  successive  labors 
of  Malus,  Fresnel,  and  Young,  on  the  one  hand,  and  of  Yolta. 
Oersted,  and  Ampère,  on  the  other.  We  have  seen  how  Chemistry 
has  been  advanced,  in  the  midst  of  the  necessary  demolition  of 
Lavoisier's  beautiful  theory,  by  the  gradual  formation  of  its  numeri- 
cal doctrine,  and  by  the  general  series  of  electrical  researches. 
But  the  great  glory  of  the  period  in  the  eyes  of  future  generations 
will  be  the  creation  of  biological  philosophy,  which  completes  the 
positive  character  of  the  mental  evolution,  while  it  carries  modern 
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science  forward  to  its  highest  social  destination.  I  have  said 
enough,  in  the  earlier  chapters,  to  show  the  importance  of  Bichat's 
conceptions  of  vital  dualism,  and  especially  of  the  theory  of  tissues  ; 
and  of  the  successive  labors  of  Vicq-d'Azyr,  Lamarck,  and  the 
German  school,  to  constitute  the  animal  hierarchy,  since  rendered 
systematic  by  the  philosophical  genius  of  Blainville  ;  and,  finally, 
of  the  all-important  discoveries  of  Gall,  by  which  the  whole  of  .sci- 
ence, with  the  exception  of  social  speculations,  is  withdrawn  from 
the  cognizance  of  the  theologico-metaphysical  philosophy.  We 
ought  not  to  overlook  the  important  though  premature  attempt  of 
Broussais  to  found  a  true  pathological  philosophy.  His  deficiency 
of  materials  and  imperfect  biological  conceptions  should  not  render 
us  insensible  to  the  merit  and  the  utility  of  this  great  effort,  which, 
after  having  excited  an  undue  enthusiasm,  has  fallen  into  temporary 
neglect.  The  biological  evolution  has  certainly  contributed,  more 
than  any  other  part  of  the  scientific  movement,  to  the  progress  of 
the  human  mind,  not  only  in  a  scientific  view,  by  affording  a  basis 
for  the  philosophical  study  of  Man,  preparatory  to  that  of  Society, 
but  far  more  in  a  logical  view,  by  establishing  that  part  of  natural 
philosophy  in  which  the  synthetical  spirit  must  finally  prevail  over 
the  analytical,  so  as  to  develop  the  intellectual  condition  most 
necessary  to  sociological  speculation.  In  this  way,  but  without  be- 
ing suspected,  the  scientific  movement  was  closely  connected  with 
the  vast  political  crisis,  through  which  social  regeneration  was 
sought  before  its  true  basis  was  ascertained. 

Meantime,  the  scientific  element  was  becoming  more  and  more 
incorporated  with  the  modern  social  system.  In  the  midst  of  the 
fiercest  political  storms,  scientific  educational  institutions  were 
rising  up,  which  were  less  devoted  to  specialities  than  they  arc 
now,  though  still  too  much  so.  Throughout  civilized  Europe  there 
was  a  striking  increase  in  the  amount  of  scientific  conditions  im- 
posed at  the  entrance  on  any  of  a  multitude  of  professions  and  em- 
ployments, by  which  means  authorities  who  are  most  averse  to 
reorganization  are  led  to  regard  real  knowledge  more  and  more  as 
a  practical  safeguard  of  social  order.  Among  the  special  services 
of  science  to  the  time  is  the  institution  of  an  admirable  system  of 
universal  measures,  which  was  begun  by  revolutionary  France,  and 
thence  slowly  spread  among  other  nations.  This  introduction  of 
the  true  speculative  spirit  among  the  most  familiar  transactions  of 
daily  life  is  a  fine  example  and  suggestion  of  the  improvements  that 
must  ensue  whenever  a  generalized  scientific  influence  shall  have 
penetrated  the  elementary  economy  of  society. 

These  are  the  favorable  features  of  the  scientific 
movement.  The  vicious  tendencies  have  grown  in  an 
over-proportion,  and  consist  of  that  abuse  of  special  research  which 
I  have  so  often  had  occasion  to  denounce  and  lament.  In  all  re- 
forms, and  in  all  progressions,  the  most  vehement  opposition  arises 
from  within.  Hildebrand's  enterprise  of  raising  the  Catholic  clergy 
to  be  the  head  of  society  in  Europe  was  counteracted  by  none  so 
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formidably  as  by  (lie  priesthood;  and  in  like  manner,  it  is  the 
savans  who  now  oppose,  with  violent  prejudice  and  passion,  tho 
organization  of  Bcience  which  alone  can  give  it  the  social  intlucnco 
thai  it  ought  to  be  obtaining.  It  is  not  ambition  that  they  want, 
but  enlargement  and  elevation.  The  partial  perfection  of  our  posi- 
tive knowledge  may  easily  deceive  both  the  public  and  the  workers 
as  to  the  real  value  of  mosl  of  the  contributors,  each  of  whom  has 
probably  furnished  an  extremely  minute  and  easy  portion  to  the  vast 
elaboration;  and  it  is  not  always  understood  by  the  public  that, 
owing   to    the   extreme    restriction   of  pursuit,  any  sanint  who  may 

have  won  honor  in  some  single  inquiry,  may  not  ite  above  medioc- 
rity in  any  view,  even  in  connection  with  science,  [n  the  theologi- 
cal case,  tin-  clergy  were  superior  to  religion  :  in  the  scientific  case, 

on  the  contrary,  the  doctor-  are  inferior  to  the  doctrine.  The  evil 
is  owing  to  the  undue  prot  met  ion  of  a  state  of  things  inevitable  and 

indispensable  in  it-  «lay. 

We  have  seen  'hat  when    modern    science  was  detached  from  the 

scholastic  philosophy,  there  was  a  provisional  necessity  for  a  sys- 
tem of  scientific  speciality:   and    that  because    the  formation  of  the 

différent  sciences  \\;i-  successive,  in  proportion  to  the  complexity 
of  their  phenomena,  the  positive  Bpiril  could  in  no  way  have  elicited 
the  attributes  of  each  case  inn  by  a  partial  ami  exclusive  institu- 
tion of  different  orders  of  abstract  speculation.  But  the  rery  pur- 
pose of  this  introductory  system  indicated  it-  transitory  nature,  by 
limiting  its  office  to  the  interval  preceding  the  incorporation  of  ra- 
tional positivity  with  all  tin'  great  elementary  categories, — the 
boundary  being  thus  fixed  at  the  seventeenth  and  eighteenth  cen- 
turies, as  my  Burvey  has  Bhown.  The  two  great  Legislators  of  posi- 
tive philosophy,  Bacon  and  Descartes,  saw  how  merely  provisional 
was  this  ascendency  of  the  analytical  over  the  synthetical  spirit: 
and  under  their  influence  the  savons  of  those  two  centuries  pursued 
their  inquiries  avowedly  with  the  new  of  accumulating  materials 
for  the  ultimate  construction  of  a  philosophical  system,  however 
imperfect  their  notion  of  such  a  system  might  he.  u  this  spontane- 
ous tendency  had  been  duly  grounded,  the  preparatory  stage  would 
have  come  to  its  natural  close  on  the  advent  of  biological  science; 
and,  during  the  last  half-century,  the  discovery  of  the  scientific 
place  of  the  intellectual  and  moral  faculties  would  have  been  re- 
ceived as  completing  the  system  of  natural  philosophy,  up  to  the 
threshold  of  social  science,  and  as  constituting  an  order  of  specula- 
tion in  which,  from  the  nature  of  the  phenomena,  the  spirit  of  gen- 
erality must  overrule  the  spirit  of  detail.  But  the  habits  of  special 
pursuit  were  too  strong  to  be  withstood  at  the  right  point  ;  and  the 
preparatory  stage  has  been  extended  to  the  most  disastrous  degree, 
and  even  erected  into  an  absolute  and  indefinite  state  of  affairs. 
It  even  appears  as  if  the  radical  distinction  were  to  be  effaced  be- 
tween the  analytical  and  the  synthetical  spirit,  both  of  which  are 
necessary  in  all  positive  speculation,  and  which  should  alternately 
guide  the  intellectual  evolution,  individual  and  social,  under  the 
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exigencies  proper  to  each  age  ;  the  one  seizing  the  differences  and 
the  other  the  resemblances  :  the  one  dividing,  and  the  other  co- 
ordinating ;  and  therefore  the  one  destined  to  the  elaboration  of 
materials,  and  the  other  to  the  construction  of  edifices.  When  the 
masons  will  endure  no  architects,  they  aim  at  changing  the  elemen- 
tary economy  of  the  human  understanding.  Through  this  protrac- 
tion of  the  preparatory  stage,  the  positive  philosophy  can  not  be 
really  understood  by  any  student,  placed  in  any  part  of  the  present 
vicious  organization  of  scientific  labor.  The  savans  of  each  section 
acquire  only  isolated  fragments  of  knowledge,  and  have  no  means 
of  comparing  the  general  attributes  of  rational  positivity  exhibited 
by  the  various  orders  of  phenomena,  according  to  their  natural  ar- 
rangement. Each  mind  may  be  positive  within  the  narrow  limits 
of  its  special  inquiry,  while  the  slave  of  the  ancient  philosophy  in 
all  the  rest.  Each  may  exhibit  the  fatal  contrast  between  the  ad- 
vancement of  some  partial  conceptions,  and  the  disgraceful  trite- 
ness of  all  the  rest  :  and  this  is  the  spectacle  actually  afforded  by 
the  learned  academies  of  our  day,  by  their  very  constitution.  The 
characteristic  parcelling  out  of  these  societies, — a  reproduction  of 
their  intellectual  dispersion, — increases  the  mischief  of  this  state  of 
things  by  facilitating  the  rise  of  ordinary  minds,  which  are  less 
likely  to  amend  the  scientific  constitution  than  to  be  jealous  of  a 
philosophical  superiority  of  which  they  feel  themselves  incapable. 
It  is  lamentable  that,  at  a  time  when  the  state  of  human  affairs 
offers  every  other  encouragement  to  the  active  pursuit  of  generali- 
ties, science,  in  which  alone  the  whole  solution  lies,  should  be  so 
degraded  by  the  incompetence  of  its  interpreters  as  that  it  now 
seems  to  prescribe  intellectual  restriction,  and  to  condemn  every 
attempt  at  generalization.  The  demerit  of  the  classes  of  savait  s 
implicated  in  the  case  varies  in  proportion  to  the  independence  and 
simplicity  of  the  phenomena  with  which  they  are  respectively  en- 
gaged. The  geometers  are  the  most  special  and  empirical  of  all  ; 
and  the  mischief  began  with  them.  We  have  seen  how,  though  posi- 
tivism arose  in  the  mathematical  province,  the  geometers  see  nothing 
before  them  but  a  future  extension  of  their  analysis  to  all  phenomena 
whatever;  and  how  the  absolute  character  of  the  old  philosophy  is 
more  thoroughly  preserved  among  them  than  any  other  class,  from 
their  greater  intellectual  restriction.  The  biologists,  on  the  con- 
trary, whose  speculations  are  necessarily  dependent  on  all  the  rest 
of  natural  philosophy,  and  relating  to  a  subject  in  which  all  artificial 
decomposition  implies  a  spontaneous  future  combination,  would  be 
the  least  prone  to  dispersive  errors,  and  the  best  disposed  for  phil 
osophical  order,  if  their  education  were  in  any  agreement  with 
their  destination,  and  if  they  were  not  too  apt  to  transfer  to  their 
own  studies  the  conceptions  and  habits  proper  to  inorganic  research. 
Their  influence  is  beneficial  on  the  whole  however,  as  counteracting, 
though  too  feebly,  the  ascendency  of  the  geometers.  Their  progres- 
sion has,  accordingly,  been  more  impeded  than  aided  by  the  learned 
bodies,  whose   nature    relates  to  a  preparatory  period  when    the   ill- 
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onranic  philosophy,  with  its  spirit  and  practice  of  detail,  flourished 
alone.  The  Academy  of  Paris,  for  instaure,  which  had  no  welcome 
for  Bichat,  and  formed  a  junction  with  Bonaparte  to  persecute  Gall, 
and  failed  to  recognise  the  worth  of  Broussais,  and  admitted  the 
brill i an  1  but  superficial  Cuvier  to  a  superiority  over  Lamarck  and 
Blainville,  has  a  much  [ess  complete  and  genera]  Bense  of  biological 
philosophy  than  prevails  beyond  its  walls.  These  faults  of  the 
scientific  class  have  become  the  more  conspicuous  from  the  new 
Bocial  importance  that  has  been  accorded  to  savons  during  the  last 
half-century,  and  which  has  elicited  at  onoe  their  intellectual  in- 
sufficiency and  tin*  moral  inferiority  Which  must  attend  it,  since,  in 
the  speculative  class,  elevation  of  soul  and  generosity  of  feeling  can 
hardly  be  developed  without  generality  of  ideas,  through  the  natural 

affinity  between  narrow  and  desultory  views  and  selfish  dispositions. 

During  a  former  period,  when  science  began  to  be  systematically 
encouraged,  pensions  were  given  to  savons  to  enabled  them  freely  to 

carry  on  their  work:  a  mode  of  provision  which  was  suitable  to  the 
Circumstances  of  the  time.     Since  the  revolutionary  crisis,  the  Bystem 

has  been  changed  in  some  countries,  and  especially  in  Prance,  by 
conferring  on  Learned  men  useful  office  and  its  remuneration,  by 
which  they  are  rendered  more  independent.  No  inquiry  was  made, 
however,  as  to  the  fitness  of  the  savons  for  the  change.    Education 

Was  eic  chief  function  thus  appointed;  and  thus  we  find  education 
in  Bpecial  subjects  more  and  more  engrossed  by  learned  bodies; 
and  pupil-  sent  forth  who  aie  less  and  leSfl  prepared  to  recognise 
the  true  position  of  Bcience  in  relation  to  human  welfare.  The  end 
of  this  provisional  state  of  things  is,  however,  manifestly  approach- 
ing. When  science  itself  is  found  to  be  injured  by  the  inaccuracy 
of  observations,  and  by  its  too  selfish  connection  with  profitable  in- 
dustrial operations,  a  change  must  soon  take  place:  and  no  influence 
will  then  impede  the  renovation  of  modern  science  by  a  generalization 
which  will  bring  it  into  harmony  with  the  chief  needs  of  our  posi- 
tion. We  may  regard  the  savans,  properly  so  called,  as  an  equiv- 
ocal class,  destined  to  speedy  elimination,  inasmuch  as  they  are 
intermediate  between  the  engineers  and  the  philosophers,  uniting 
in  an  untenable  way  the  speciality  of  occupation  of  the  one,  and  the 
abstract  speculative  character  of  the  other.  Out  of  the  academies 
themselves  the  greater  number  of  the  savans  will  melt  in  among  the 
pure  engineers,  to  form  a  body  practically  offering  to  direct  the 
action  of  Man  upon  nature,  on  the  principles  specially  required  : 
while  the  most  eminent  of  them  will  doubtless  become  the  nucleus 
of  a  really  philosophical  class  directly  reserved  to  conduct  the  in- 
tellectual and  moral  regeneration  of  modern  society,  under  the  im- 
pulsion of  a  common  positive  doctrine.  They  will  institute  a  gen- 
eral scientific  education,  which  will  rationally  superintend  all 
ulterior  distribution  of  contemplative  labors  by  determining  the 
variable  importance  which,  at  each  period,  must  be  assigned  to 
each  abstract  category,  and  therefore  first  granting  the  highest 
place  to  social  studies,  till  the  final  reorganization  shall  be  suffi 
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cieiitly  advanced.  As  for  the  savons  who  are  fit  fur  neither  class, 
they  will  abide  outside  of  any  genuine  classification,  till  they  can 
assume  some  social  character,  speculative  or  active, — their  special 
labors  meantime  being  welcomed  with  all  just  appreciation  ;  for 
those  who  are  capable  of  generality  can  estimate  the  value  of  the 
special,  while  the  understanding  restricted  to  special  pursuit  can 
feel  nothing  but  aversion  for  complete  and  therefore  general  con- 
ceptions. This  fact  easily  explains  the  antipathy  which  these  pn> 
visional  leaders  of  our  mental  evolution  entertain  against  all  pro- 
posals and  prophecies  of  true  intellectual  government,  dreaded  in 
proportion  as  its  positivity  renders  it  powerful  against  all  usurpation. 

Turning  to  the  consideration  of  philosophy  during 
the  last  half-century,  we  find  its  state  no  less  lamentable  sophicai  prog- 
than  that  of  science.  It  might  have  been  hoped  that 
this  element  might  have  corrected  the  peculiar  vice  of  the  other, 
substituting  the  spirit  of  generality  for  that  of  speciality  :  but  it  has 
not  been  so.  Instead  of  rebuking  that  vice,  philosophy  has  given 
a  dogmatic  sanction  to  it  by  extending  it  to  the  class  of  subjects  to 
which  it  is  thoroughly  repugnant.  When  science  diverged  from  a 
worn-out  philosophy  in  the  sixteenth  and  seventeenth  centuries, 
without  being  as  yet  able  to  furnish  a  basis  for  any  other,  philoso- 
phy, receding  further  and  further  from  science,  which  it  had  before 
directed,  restricted  itself  to  the  immediate  formation  of  moral  and 
social  theories,  which  had  no  permanent  relation  to  the  only  re- 
searches that  could  supply  a  true  foundation,  as  to  either  method 
or  doctrine.  Since  the  separation  took  place,  there  has  been  in 
fact  no  philosopher,  properly  so  called  ;  no  mind  in  which  the  spirit 
of  generality  has  been  habitually  preponderant,  what  ever  might  be 
its  direction, — theological,  metaphysical,  or  positive.  In  this  strict 
sense,  Leibnitz  might  be  called  the  last  modern  philosopher;  since 
no  one  after  him — not  even  the  illustrious  Kant,  with  all  his  logical 
power — has  adequately  fulfilled  the  conditions  of  philosophical 
generality,  in  agreement  with  the  advanced  state  of  intellectual 
progress.  Except  some  bright  exceptional  presentiments  of  an 
approaching  renovation,  the  last  half-century  has  offered  nothing 
better  than  a  barren  dogmatic  sanction  of  tne  transitory  state  of 
things  now  existing.  As  however  this  vain  attempt  is  the  charac- 
teristic of  what  is  called  philosophy  in  our  day,  it  is  necessary  to 
notice  it. 

We  have  seen  that  the  general  spirit  of  the  primitive  philoso- 
phy, which  still  lingers  through  time  and  change,  chiefly  consists 
in  conceiving  the  study  of  Man,  and  especially  intellectual  and 
moral  Man.  as  entirely  independent  of  that  of  the  external  world, 
of  which  it  is  supposed  to  be  the  basis,  in  direct  contrast  with 
the  true  definitive  philosophy.  Since  science  has  shown  the 
marvellous  power  of  the  positive  method,  modern  metaphysics 
has  endeavored  to  make  its  own  philosophy  congenial  with  the 
existing  state  of  the  human  mind  by  adopting  a  logical  principle 
equivalent  to  that  of  science,  whose  conditions  were  less  and   less 
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understood.  This  procedure,  very  marked  from  the  time  of  Locke 
onward,  has  now  issued  in  dogmatically  sanctioning,  under  one  form 
or  another,  the  isolation  and  priority  of  morals  peculation,  by  rep- 
resenting this  supposed  philosophy  to  be,  like  science  itself,  founded 
on  a  collection  of  observed  facts.  This  has  been  done  by  proposing, 
as  analogous  to  genuine  observation,  which  must  always  lie  external 
to  tic  observer,  that  celebrated  interior  observation  which  can  be 
only  a  parody  on  the  other,  and  according  to  which  the  ridiculous 
contradiction  would  take   place,  of  onr  reason  contemplating  itself 

during  the  common  course  of  its  own  acts.  This  is  the  doctrine 
which  was  learnedly  prescribed  at  the  very  time  that  Gall  was  irre- 
versibly  incorporating  the  study  of  the  cerebral  functions  with  pos- 
itive Bcience.  Every  one  knows  what  barren  agitation  has  followed 
upon  this  false  principle,  ami  how  the  metaphysical  philosophy  of 

the  present  day  puts  forth  tic  grandest    pretensions,  which  produce 

nothing  better  than  translations  and  commentaries  on  the  old  Greek 

or  scholastic  philosophy,  destitute  of  even  an  historical  estimate  of 

the  corresponding  doctrines,  for  want  of  a  sound  theory  of  the  evo- 
lution of  the  human  mind.  The  parody  at  fust  implicated  only  the 
logical    principle;    luit    it  soon  comprehended  the  general  course  of 

the  philosophy.  The  speciality  which  belongs  to  inorganic  re- 
searches alone,  was  transferred  to  this  just  when  it  ought  to  have 
been  allowed  to  disappear  even  in  its  own  domain  of  science.  A 
philosophy  worthy  of  the  name  would  at  once  have  indicated  to 
Scientific  men.  and  especially  to  biologist8,  the  enormous  error  they 

were  committing  by  extending  to  the  science  of  living  bodies,  in 
which  all  aspect-  are  closely  interconnected,  a  mode  of  research 
that   was  only  provisionally  admissible  even   in   regard   to   inert 

bodies.  Thai  instead  of  this,  the  so-called  philosophy  should  have 
argued  from  the  error  of  the  other  case,  and  have  applied  it  syste- 
matically to  the  study  which  has  always  been  admitted  to  require 
unity  and  generality  above  all  others,  appears  to  me  one  of  the  most 
memorable  examples  on  record  of  a  disastrous  metaphysical  infatu- 
ation. Such  is  the  decayed  condition  of  the  philosophical  evolution 
in  the  nineteenth  century.  But  its  very  weakness  is  an  evidence 
of  the  common  sense  of  the  need  and  the  power  of  intellectual 
generality,  since  it  is  the  affectation  of  that  quality  which  provis- 
ionally sustains  the  practical  influence  of  a  doctrine  now  in  uni- 
versal disrepute,  which  has  no  other  office  than  keeping  up,  in  an 
imperfect  way,  a  notion  of  intellectual  concentration  in  the  midst 
of  the  most  active  dispersion.  When  the  advent  of  the  true  philos- 
ophy shall  have  stripped  the  metaphysical  doctrine  of  every  vestige 
of  this  attribute,  the  supposed  philosophy  will  disappear, — probably 
without  any  discussion,  or  any  other  notice  than  a  comparison  of 
its  uses  with  those  of  its  successor.  Then  the  great  preparatory 
schism,  organized  by  Aristotle  and  Plato,  between  natural  and 
moral  philosophy,  will  be  dissolved.  As  modified  by  Descartes,  it 
has  now  reached  its  last  term,  after  having  fulfilled  its  provisional 
office.     The  intellectual  unity,  vainly  because  prematurely  sought 
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by  scholasticism,  will  now  result,  irrevocably,  from  the  perpetual 
coincidence  of  philosophical  science  and  scientific  philosophy.  The 
study  of  moral  and  social  Man  will  obtain  without  opposition  the 
due  normal  ascendency  which  belongs  to  it  in  the  speculative  system, 
because  it  is  no  longer  hostile  to  the  most  simple  and  perfect  con- 
templations, but  is  even  based  upon  them  and  contributary  to  their 
use.  However  men  may  act  in  the  presence  of  this  change, — 
whether  young  thinkers  adhere  to  the  philosophy  of  egotism  or  join 
îhat  of  renovation  ;  whether  the  savans  will  rise  to  philosophy,  or 
philosophers  will  return  to  science  ;  and  however  a  narrow  and  self- 
interested  majority  may  resist  the  change, — there  will  be  a  nucleus 
of  eminent  minds  to  form  the  new  spiritual  body  (which  may  be  in 
differently  called  scientific  or  philosophical),  under  the  sway  and 
guidance  of  an  adequate  general  education. 

Here  ends  my  historical  review  of  the  last  half-century,  and  with 
it,  of  the  whole  past  of  the  human  race  :  a  survey  which  yields  the 
conviction  that  the  present  time  is  that  in  which  the  philosophical 
renovation,  so  long  prepared  for  and  projected  by  Bacon  and  Des- 
cartes, must  take  place.  Amidst  some  personal  impediments,  every- 
thing is  essentially  ready  for  the  process.  I  have  endeavored  to 
show  how  clear  it  is,  after  the  failure  of  all  manner  of  vain  attempts, 
that  science  is  the  only  basis  of  a  true  philosophy  ;  and  that  their 
union  affords  the  only  fulfilment  of  the  conditions  of  order  and  of 
progress,  by  substituting  a  sustained  and  determinate  movement  for 
a  vague  and  anarchical  agitation.  It  is  for  the  thoughtful  to  judge 
whether  any  fundamental  theory  of  human  evolution,  illustrated  by 
the  history  of  human  progress,  contains  the  principle  of  this  great 
solution.  But,  before  I  proceed  to  the  philosophical  conclusions 
derivable  from  the  whole  of  this  Work,  I  must  offer  a  general  elu- 
cidation of  the  new  political  philosophy  which  has  been  disclosed 
by  the  successive  portions  of  my  dynamical  estimate,  by  specially 
and  directly  considering  the  proper  nature  of  the  spiritual  reorgan- 
ization in  which  we  have  seen  the  whole  past  converge,  and  from 
which  the  whole  future  must  evidently  proceed.  The  The  law  of  evo. 
reader  cannot  fail  to  bear  in  mind  the  concatenation  of  hl,ion 
events,  as  presented  in  my  historical  analysis  ;  and  he  will  not  loso 
sight  of  my  explanation  that,  though  I  was  compelled,  for  the  sake 
of  clearness,  to  separate  the  negative  from  the  positive  progression 
of  modern  times,  the  two  were  in  fact  most  intimately  connected, 
and  must  be  so  considered  in  the  act  of  drawing  conclusions  from 
them.  It  certainly  appears  to  me  that  the  whole  course  of  human 
history  affords  so  decisive  a  verification  of  my  theory  of  evolution, 
that  no  essential  law  of  natural  philosophy  is  more  fully  demon- 
strated. From  the  earliest  beginnings  of  civilization  to  the  present 
state  of  the  most  advanced  nations,  this  theory  has  explained,  con- 
sistently and  dispassionately,  the  character  of  all  the  great  phases 
of  humanity  ;  the  participation  of  each  in  the  perdurable  common 
development,  and  their  precise  filiation;  so  as  to  introduce  perfect 
unity  and  rigorous  continuity  into  this  vast  spectacle  which  other 
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wise  appears  desultory  and  confused.  A  law  which  fulfils  such 
conditions  must  be  regarded  as  no  philosophical  pastime,  but  as  the 
abstract  expression  of  the  general  reality.  Being  so,  it  may  be 
employed  with  logical  security  to  connect  the  past  with  the  future, 
notwithstanding  the  perpétua]  variety  which  characterizes  the  social 
succession  ;  for  its  essential  course,  without  being  in  any  way  peri- 
odical, is  thus  constantly  referrible  to  a  steady  rule  which,  almost 
imperceptible  m  the  study  of  any  separate  phase,  becomes  unques- 
tionable when  the  whole  progression  is  surveyed.  Now,  the  use  of 
this  great  law  has  led  us  to  détermine  the  necessary  general  ten- 
dency of  existing  civilization  by  accurately  marking  the  degree  al- 
ready achieved  by  the  great  evolution:  and  hence  results  at  once 
the  indication  of  the  direction  which  the  systematic  movement  should 
be  made  to  take,  in  order  to  accord  with  the  spontaneous  move- 
ment. We  have  seen  that  the  most  advanced  part  of  the  hu- 
man race  has  exhausted  the  theological  and  metaphysical  life,  and 
is  now  at  the  threshold  of  the  fully  positive  life,  the  elements  of 
which  are  all  prepared,  and  only  awaiting  their  co-ordination  to 

form  a  new  social  BVStem,  more  homogeneous  and  more  stable  than 
mankind  has  hitherto  had  any  experience  of.  This  co-ordination 
must  be,  from  its  nature,  first  intellectual,  then  moral,  and  finally 
political  :  for  the  revolution  which  has  to  be  completed  proceeds  in 
fact  from  the  necessary  tendency  of  the  human  mind  to  substitute 
for  the  philosophical  method  which  suited  its  infancy  that  which  is 
appropriate  to  its  maturity.  In  this  view,  the  mere  knowledge  of 
the  law  of  progression  becomes  the  general  principle  of  solution  by 
establishing  a  perfect  agreement  in  the  whole  system  of  our  under- 
standing, through  the  preponderance  thus  obtained,  of  the  positive 
method,  in  social  as  in  all  other  researches.  Again,  this  last  fulfil- 
ment of  the  intellectual  evolution  necessarily  favors  the  ascendency 
of  the  spirit  of  generality,  and  therefore  the  sentiment  of  duty, 
which  is,  by  its  nature,  closely  connected  with  it,  so  as  naturally  to 
induce  moral  regeneration.  Moral  laws  are  at  present  dangerously 
shaken  only  through  their  implication  with  theological  conceptions 
that  have  fallen  into  disrepute  ;  and  they  will  assume  a  surpassing 
vigor  when  they  are  connected  with  positive  ideas  that  are  gener- 
ally relied  on.  Again,  in  a  political  view,  the  regeneration  of  social 
doctrine  must,  by  its  very  action,  raise  up  from  the  midst  of  an- 
archy, a  new  spiritual  authority  which,  after  having  disciplined  the 
human  intellect  and  reconstructed  morals,  will  peaceably  become, 
throughout  Western  Europe,  the  basis  of  the  final  system  of  human 
society.  Thus,  the  same  philosophical  conception  which  discloses 
to  us  the  true  nature  of  the  great  problem  furnishes  the  general 
principle  of  the  solution,  and  indicates  the  necessary  course  of 
action. 

speculative  prep-  I*1  *ne  present  stage,  the  philosophical  contemplation 
action.  an(j  labor  are  more  important  than  political  action,  in 

regard  to  social  regeneration  ;  because  a  basis  is  the  thing  vanted, 
while  there  is  no  lack  of  political   measures,  more  or  less  provis- 
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ional,  which  preserve  material  order  from  invasion  by  the  restless 
spirits  that  come  forth  during  a  season  of  anarchy.  The  govern- 
ments are  relying  on  corruption  and  on  repressive  force,  while 
the  philosophers  are  elaborating  their  principles  ;  and  what  the 
philosophers  have  to  expect  from  wise  governments  is  that  they 
will  not  interfere  with  the  task  while  in  progress,  nor  hereafter  with 
the  gradual  application  of  its  results.  The  French  Convention  is, 
thus  far,  the  only  government  that,  since  the  opening  of  the  crisis, 
has  manifested  any  instinct  of  its  true  position.  During  its  ascend- 
ing phase,  at  least,  it  strove,  amidst  vast  difficulties,  to  introduce 
progressive  though  provisional  institutions  ;  whereas,  all  other  po- 
litical powers  have  written  on  their  flimsy  erections  that  they  were 
built  for  eternity. 

As  for  the  kind  of  persons  who  are  to  constitute  the  spiritual 
new  spiritual  authority, — it  is  easy  to  say  who  they  will  authority. 
not  be,  and  impossible  to  say  who  they  will  be.  There  will  be  no 
organization  like  that  of  the  Catholic  priesthood,  for  the  benefit  of 
any  existing  class.  I  need  not  say  that  it  will  not  be  the  savans. 
It  will  not  be  any  class  now  existing  ;  because  the  natural  elements 
of  the  new  authority  must  undergo  a  thorough  intellectual  and  moral 
regeneration  in  accordance  with  the  doctrine  which  is  to  organize 
them.  The  future  spiritual  power  will  reside  in  a  wholly  new  class, 
in  no  analogy  with  any  now  existing,  and  originally  composed  of 
members  issuing,  according  to  their  qualifications,  from  all  orders 
of  existing  society, — the  scientific  having,  to  all  appearance,  no 
sort  of  predominance  over  the  rest.  The  advent  of  this  body  will 
be  essentially  spontaneous,  since  its  social  sway  can  arise  from 
nothing  else  than  the  voluntary  assent  of  men's  minds  to  the  new 
doctrines  successively  wrought  out  :  and  such  an  authority  can  there- 
fore no  more  be  decreed  than  it  can  be  interdicted.  As  it  must  thus 
arise,  little  by  little,  out  of  its  own  work,  all  speculation  about  the 
ulterior  forms  of  its  constitution  would  be  idle  and  uncertain.  As 
its  social  power  must,  like  that  of  Catholicism,  precede  its  political 
organization,  all  that  can  be  done  now  is  to  mark  its  destination 
in  the  final  social  system,  so  as  to  show  how  it  may  act  on  the  gen- 
eral state  of  affairs,  by  accomplishing  the  philosophical  labors 
which  will  secure  its  formation  long  before  it  can  be  regularly  con- 
stituted. 

I  can  not  but  suppose  my  readers  convinced  by  this  time  that 
there  is  a  growing  pressure  of  necessity  for  a  spiritual  power  v 
entirely  independent  of  the  temporal, — governing  opinions  and 
morals,  while  the  civil  rule  applies  only  to  acts.  We  see  that  the 
grand  characteristic  of  human  progress  is  an  ever-increasing  pre- 
ponderance of  the  speculative  over  the  active  life  :  and,  though  the 
latter  always  keeps  the  active  ascendency,  it  would  be  contradic- 
tory to  suppose  that  the  contemplative  part  of  Man  is  to  be  for 
ever  deprived  of  due  culture  and  distinct  direction  in  the  social 
state  in  which  the  reason  will  find  habitual  scope  and  expansion, 
even  among  the  lowest  order,  while  the  separation  existed,  in  the 
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Middle  Ages,  amidst  a  civilization  which  stood  much  nearer  to  the 
cradle  of  human  society.  All  the  wise  now  admit  the  necessity  of 
a  permanent  division  between  theory  and  practice,  in  order  to  the 
perfecting  of  both  ;  even  in  regard  to  the  smallest  subjects  of  study: 
and  there  can  be  no  more  hesitation  about  applying  the  principle 
to  operations  of  the  utmost  difficulty  and  importance,  when  we  are 
advanced  enough  for  the  process.  Intellectually,  the  separation  of 
the  two  powers  is  merely  the  external  manifestation  of  the  same 
distinction  between  Bcience  and  art,  transferred  to  social  ideas,  and 
there  systemized.  It  would  beavasl  retrogression,  most  degrading 
to  our  intelligence,  if  we  were  to  leave  modern  society  below  the 
level  of  thai  of  the  Middle  Ages,  by  reconstituting  the  ancient  con- 
fusion  which  the  Middle  Ages  had  outgrown,  without  any  of  the 
excuse  that  the  ancients  had  for  that  confusion.  Yet  more  Strik- 
ing would  be  the  return  to  barbarism  in  the  moral  relation.  We 
have  seen  how,  by  the  aid  of  Catholicism,  Morality  escaped  from 
the  control  of  policy,  to  assume  the  social  supremacy  which  is  its 
due,  and  without  which  it  could  not  attain  a  necessary  purity  and 
universality.  Tins  procedure,  bo  little  understood  by  the  philo- 
sophic vulgar,  laid  the  foundation  of  our  moral  education  by  secur- 
ing from  the  encroachment  of  inferior  and  private  interests  the  im- 
mutable laws  which  relate  to  the  most  intimate  and  general  needs 
of  the  human  race.  It  is  Certain  that  this  indispensable  co-ordina- 
tion would  have  no  consistence  amidst  the  conflict  of  human  pas- 
sions if,  resting  only  on  an  abstract  doctrine,  it  was  not  animated 
and  confirmed  by  the  intervention  of  a  moral  power  distinct  fromy 
and  independent  of.  the  political.  We  know  this  by  what  we  see 
of  the  breaches  of  morals  that  take  place  through  the  spiritual  dis- 
organization, and  though  the  morality  which  accords  with  modern 
virilization  is  thereby  secured  from  dogmatic  attack, — fallen  as  is 
the  Catholic  philosophy,  which  was  its  original  organ.  "We  may 
observe  in  our  metaphysical  constitutions  themselves  some  recogni- 
tion of  the  principle  of  separation  in  those  remarkable  preliminary 
declarations  which  give  to  the  humblest  citizens  a  general  control 
of  political  measures.  This  is  a  feeble  image  and  imperfect  equiv- 
alent of  the  strong  means  furnished  by  the  Catholic  organism  to 
every  member  for  resistance  to  every  legal  injunction  which  should 
be  contrary  to  established  morality, — avoiding,  the  while,  any  re- 
volt against  an  economy  regularly  founded  on  such  a  separation. 
Since  Mankind  first  really  entered  upon  a  career  of  civilization, 
this  great  division  has  been,  in  all  respects,  the  social  principle  of 
intellectual  elevation  and  moral  dignity. — It  fell  into  discredit,  it 
is  true,  with  the  decline  of  Catholicism  ;  but  revolutionary  pre- 
judices are  not  to  last  for  ever  ;  and  the  nature  of  modern  civiliza- 
tion both  prescribes  and  prepares  for  a  renewal  of  the  distinction, 
without  any  of  the  forced  character  which  belonged  to  it  in  the 
Middle  Ages.  Under  the  ascendency  of  Industry,  there  can  be  no 
confusion  between  the  speculative  and  the  active  authorities,  which 
could  never  be  united  in  the  same  organ,  for  the  simplest  and  most 
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restricted  operations  ;  and  much  less  for  those  cf  igh  social  im- 
portance. Morals  and  manners  are  as  adverse  to  such  a  concentrai 
tion  as  capacities.  Though  the  different  classes  imitate  one  another 
too  much,  and  though  wealth  is  held  in  pre-eminent  honor  at  pres- 
ent, no  one  will  pretend  that  riches  can  confer  any  right  to  decide 
on  great  social  questions.  Again,  while  artists,  and,  more  dis- 
gracefully, scientific  men,  struggle  in  rivalship  of  wealth  with  in- 
dustrial leaders,  there  is  no  reason  to  fear  that  the  aesthetic  and 
the  scientific  career  can  never  lead  to  high  station  by  means  of 
wealth.  The  generous  improvidence  of  the  one  order  of  men, 
when  their  vocation  is  real,  is  incompatible  with  the  anxious  solici- 
tude necessary  to  the  acquisition  of  wealth.  The  highest  degrees 
of  fortune  and  of  consideration  can  never  be  united  ;  the  first 
belonging  naturally  to  services  of  immediate  and  material  utility  ; 
and  the  other  following,  more  remotely,  upon  speculative  labors, 
which,  in  proportion  to  their  superior  social  value,  find  at  length 
their  social  reward  in  the  highest  veneration.  There  is  some  rec- 
ognition of  the  necessity  of  a  separate  spiritual  government  in  the 
influence  which  actually  belongs  to  men  of  letters  and  metaphysi- 
cians in  our  day  ;  and  the  only  real  question  is  whether  society 
shall  be  governed  on  a  basis  of  ascertained  knowledge  and  un- 
questionable philosophy,  or  whether  it  shall  be  guided  by  organs 
qualified  neither  by  sound  knowledge  nor  by  genuine  conviction. 
The  answer  is  found  in  the  fact  that,  whereas  in  the  Middle  Ages 
the  separation  of  powers  was  necessarily  as  imperfect  as  it  was 
arbitrary,  the  tendency  of  the  modern  social  spirit  is  to  render  hu- 
man government  more  and  more  moral  and  less  and  less  political. 
The  moral  reorganization  is  the  most  urgent  ;  and  it  is  at  the  same 
time  the  best  prepared.  The  governments  decline  it  more  and  more, 
and  thus  leave  it  for  the  hands  that  ought  to  assume  it  :  and  the 
peoples  have  had  experience  enough  to  convince  them  that  existing 
principles  of  government  have  done  all  that  is  to  be  expected  of 
them,  and  that  social  progress  must  depend  upon  a  wholly  new 
philosophy. 

We  have  seen  how  the  Greek  philosophers  dreamed  of  a  political 
reign  of  Mind,  and  how  dangerous  and  futile  such  a  notion  was. 
During  the  Middle  Ages  the  Catholic  system  provided  satisfaction  f\ 
for  intellectual  ambition  :  but  when,  by  the  demolition  of  that  system, 
the  two  orders  of  power  were  again  confounded,  the  old  Utopia  was 
revived.  Except  the  few  whom  their  philosophy  raised  above  such 
desires,  almost  all  active  minds  have  been  actuated,  often  uncon- 
sciously, by  an  insurrectionary  tendency  against  a  state  of  affairs  which 
offered  them  no  legal  position.  As  the  negative  movement  proceed- 
ed, such  men  grew  more  eager  for  temporal  greatness,  which  was 
then  the  only  social  eminence  ;  and  during  the  revolutionary  convul 
sion,  such  aspirations  exceeded  all  bounds.  Such  attempts,  nnsup 
ported  by  any  religious  organization,  must  necessarily  succumb  to 
the  power  of  wealth,  which  had  established  a  material  preponder- 
ance too  strong  to  be  shaken  ;  but  the  efforts  themselves  were  wry 
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disturbing  to  the  state  of  things  which  they  could  not  essentially 
change.  This  principle  of  disorder  is  the  more  dangerous  from  its 
appearance  of  reasonableness.  It  is  all  that  the  most  eminent  ra- 
tionality and  morality  combined  can  do  to  preserve  a  mind  of  the 
present  day  from  tho  illusion  that,  as  modern  civilization  tends  to 
strengthen  the  social  influence  of  intelligence,  the  government  of 
society,  speculative  and  active,  ought  to  be  contided  to  the  highest 
intellectual  capacity.  Most  minds  that  are  occupied  with  social 
questions  are  secretly  swayed  by  this  notion, — without  excepting 
those  who  repel  the  error  which  no  one  attempts  rationally  to  vin- 
dicate. The  separation  of  the  two  powers  will  extinguish  this  cause 
of  disorder  by  providing  for  the  gratification  of  whatever  is  legit- 
imate in  this  ambition.  The  sound  theory  of  the  case,  as  imperfect- 
ly presented  in  the  Middle  Age  system,  is,  that  it  is  the  social  func- 
tion of  Mind  to  struggle  perpetually,  in  its  own  way,  to  modify  the 
necessary  rule  of  material  power,  by  subjecting  it  more  and  more 
to  respect  for  the  moral  laws  of  universal  harmony,  from  which  all 
practical  activity,  public  and  private,  is  apt  to  revolt,  for  want  ot 
loftiness  of  view  and  generosity  of  sentiment.  Regarded  in  this 
way,  legitimate  social  supremacy  belongs  neither  to  force  nor  to 
reason,  but  to  morality,  governing  alike  the  actions  of  the  one  and 
the  counsels  of  the  other.  Such,  at  least,  is  the  type  which  is  to 
be  proposed,  though  it  may  never  be  fully  realized  :  and  in  view  of 
it,  Mind  may  sincerely  relinquish  its  idle  pretension  to  govern  tho 
world  by  the  supposed  right  of  capacity  ;  for  it  will  be  regularly 
installed  in  a  noble  permanent  office,  alike  adapted  to  occupy  its 
activity  and  recompense  its  services.  This  spiritual  authority  will 
be  naturally  kept  within  bounds  by  the  very  nature  of  its  functions, 
which  will  be  those  of  education,  and  the  consultative  influence 
which  results  from  it  in  active  life  ;  and  again,  by  the  conditions 
imposed  on  their  exercise,  and  the  continuous  resistance  which  must 
be  encountered, —  the  authority  itself  being  founded  on  free  assent, 
within  the  limits  necessary  to  guard  against  abuse.  Such  an  organ- 
ization is  the  only  issue  for  the  disturbing  political  action  of  intel- 
ligence, which  can  escape  from  unjust  exclusion  only  by  aspiring  to 
a  vicious  domination  :  and  statesmen  at  present  protract  the  em- 
barrassment caused  by  the  political  claims  of  capacity  by  their  blind 
antipathy  to  the  regular  separation  of  the  two  powers. — The  system 
needed  would  be  no  less  beneficial  to  the  multitude  than  to  the  active 
few.  The  disposition  to  seek  in  political  institutions  the  solution  of 
all  difficulties  whatever  is  a  disastrous  tendency  of  our  time.  Natur- 
ally arising  from  the  concentration  of  powers,  it  has  been  aggrava- 
ted by  the  constitution-making  of  the  last  half-century.  The  hal- 
lucination will  be  dissolved  by  the  same  philosophical  instigation 
which  will  destroy  that  of  a  reign  of  Mind.  While  a  social  issue 
is  provided  for  a  large  mental  capacity,  just  popular  claims,  which 
are  often er  moral  than  political,  will  receive  the  guidance  fittest  for 
their  object.  There  can  be  no  doubt  that  the  legitimate  complaints 
odged  by  the  masses  against  a  system  under  which  their  general 
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needs  are  too  little  considered,  relate  to  a  renovation  of  opinions 
and  manners,  and  could  not  be  satisfied  by  express  institutions. 
This  is  especially  true  in  regard  to  the  evils  inherent  in  the  in- 
equality of  wealth,  which  afford  the  most  dangerous  theme  to  both 
agitators  and  dreamers  ;  for  these  evils  derive  their  force  much  more 
from  our  intellectual  and  moral  disorder  than  from  the  imperfections 
of  political  measures.  The  philosophical  expansion  which  is  to  work 
out  the  new  system  must,  in  this  and  in  many  other  respects,  exert 
a  very  important  rational  influence  on  modern  populations, — direct- 
ly facilitating  the  restoration  of  general  and  durable  harmony  ;  al 
ways  supposing  that  it  is  linked  with  conditions  of  progress,  no  less 
than  of  order,  and  that,  while  showing  that  our  social  embarrass 
ments  are  independent  of  institutions,  the  new  instruction  shall 
teach  us  the  true  solution, — the  submission  of  all  classes  to  the 
moral  requirements  of  their  position,  under  the  instigation  of  a 
spiritual  authority  strong  enough  to  enforce  discipline.  Thus  might 
disturbing  popular  dispositions,  now  the  constant  source  of  political 
illusion  and  quackery,  be  reformed  ;  and  the  vague  and  stormy  dis- 
cussion of  rights'  would  be  replaced  by  the  calm  and  precise  de- 
terminations of  duties.  The  one,  a  critical  and  metaphysical  notion, 
necessarily  prevailed  till  the  negative  progression  was  completed  : 
the  other,  essentially  an  organic  and  positive  idea,  must  rule  the 
final  regeneration  :  for  the  one  is  purely  individual,  and  the  other 
directly  social.  Instead  of  making  individual  duty  consist  politically 
in  respect  for  universal  rights,  the  rights  of  each  individual  will  be 
regarded  as  resulting  from  the  duties  of  others' toward  him  :  in  the 
one  case  the  morality  will  be  nearly  passive,  and  will  be  ruled  by 
selfishness  :  whereas  in  the  other  the  morality  will  be  thoroughly 
active,  and  directed  by  benevolence.  Here,  again,  the  opposition 
of  statesmen  is  wholly  inconsistent  with  their  own  complaints  of 
the  eagerness  of  the  popular  mind  for  political  solutions  of  their 
difficulties:  —  the  difficulties  exist;  the  popular  tendency  exists; 
and  no  complaints  of  either  can  avail  while  politicians  themselves 
discountenance  the  only  means  of  correcting  the  thoughtless  popular 
habit  and  desire. 

Such  are  the  services  to  be  rendered  by  the  new  spiritual  author 
ity.     In  order  to  dispel  the  natural  uneasiness  excited  by  the  men 
tion  of  such  an  agency  in  our  day,  connected  as  it  is  in  most  minds 
with  theocratic  notions,  I  will  briefly  indicate  its  offices  and  prerog- 
atives, and  the  consequent  nature  of  its  normal  authority. 

If  we  resort  to  the  Catholic  organization  as  to  a  sort  of  pattern 
of  spiritual  government,  we  must  remember  that  we  have  now  noth- 
ing to  do  with  the  religious  element  ;  and  we  must  consider  the 
clergy  in  their  social  relations  alone.  Being  careful  to  ,t8  Educational 
do  this,  we  may  refer  to  my  statement  of  their  function,  **#&*• 
as  being  that  of  every  spiritual  authority  ; — that  of  directing 
Education,  while  remaining  merely  consultative  in  all  that  relates 
to  Action, — having,  in  fact,  no  other  concern  with  action  than  that 
of  recalling  in  each  case  the  appropriate  rules  of  conduct.     The 
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temporal  authority,  on  the  other  hand,  is  supreme  in  regard  to  Ac- 
tion, and  only  consultative  in  regard  to  Education.  Thus  the  great 
characteristic  office  and  privilege  of  the  modern  spiritual  power  will 
be  the  organization  and  working  of  a  universal  system  of  positive 
Education,  not  only  intellectual,  but  also,  and  more  emphatically, 
moral.  In  order  to  maintain  the  positive  nature  and  social  purpose 
of  this  education,  it  must  be  ever  remembered  that  it  is  intended 
for  the  direct  and  continuous  use  of  no  exclusive  class,  however 
vast,  but  for  the  whole  mass  of  the  population  of  Western  Europe. 
Catholicism  established  a  universal  education,  imperfect  and  vari- 
able,  but  essentially  homogeneous,  and  common  to  the  loftiest  and 
the  humblest  Christians:  and  it  would  be  strange  to  propose  a  less 
genera]  institution  for  a  more  advanced  civilization.  The  revolu- 
tionary demand  for  equality  in  education  manifested  a  sense  of  what 
was  nceded^and  a  forecast  of  what  was  coming.  In  our  own  time 
no  feature  of  the  existing  anarchy  is  more  disgraceful  than  the  in- 
difference of  the  upper  classes  about  that  absence  of  popular  educa- 
tion which  threatens  them  with  a  fearful  retribution.  The  positive 
philosophy  teaches  us  the  invariable  hoinogeneousness  of  the  human 
mind,  not  only  among  various  social  ranks,  but  as  regards  individ- 
uals :  and  it  therefore  shows  us  that  no  differences  are  possible  but 
those  of  degree.  The  system  must  be  necessarily  identical,  but 
applied  according  to  diversities  of  aptitude  and  of  leisure.  This 
was  the  principle  and  mode  of  the  Catholic  religious  education: 
and  it  is  now  found  to  be  the  only  sound  one  in  the  one  kind  of 
education  that  is  regulated  among  us, — special  instruction.  Round 
this  fundamental  system  will  ramify  spontaneously  the  various  col- 
lateral pursuits  which  relate  to  direct  preparation  for  different  so- 
cial conditions.  The  scientific  spirit  must  then  lose  its  present 
tendency  to  speciality,  and  be  impelled  toward  a  logical  generality  ; 
for  all  the  branches  of  natural  philosophy  must  furnish  their  con- 
tingent to  the  common  doctrine;  in  order  to  which  they  must  first 
be  completely  condensed  and  co-ordinated.  When  the  savans  have 
Learned  that  active  life  requires  the  habitual  and  simultaneous  use 
of  the  various  positive  ideas  that  each  of  them  isolates  from  all  the 
rest,  they  will  perceive  that  their  social  ascendency  supposes  the 
prior  generalization  of  their  common  conceptions,  and  consequently 
the  entire  philosophical  reformation  of  their  present  practice.  Even 
in  the  most  advanced  sciences,  as  we  have  seen,  the  scientific  char- 
acter at  present  fluctuates  between  the  abstract  expansion  and  the 
partial  application,  so  as  to  be  usually  neither  thoroughly  specula- 
tive nor  completely  active  ;  a  consequence  of  the  same  defect  of 
generality  which  rests  the  ultimate  utility  of  the  positive  spirit  on 
minor  services,  which  are  as  special  as  the  corresponding  theoreti- 
cal habits.  But  this  view,  which  ought  to  have  been  long  outgrown, 
is  a  mere  hinderance  in  the  way  of  the  true  conception, — that  posi- 
tive philosophy  contemplates  no  other  immediate  application  than 
the  intellectual  and  moral  direction  of  civilized  society  ;  a  neces- 
sary application,  presenting  nothing  that  is  incidental  or  desultory,. 
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and  imparting  the  utmost  generality,  elevation,  unit},  and  con- 
sistency, to  the  speculative  character.  Under  such  a  homogène- 
ousness  of  view  and  identity  of  aim,  the  various  positive  philos- 
ophers will  naturally  and  gradually  constitute  a  European  body,  in 
which  the  dissensions  that  now  break  up  the  scientific  world  into 
coteries  will  merge  ;  and  with  the  rivalries  of  struggling  interests 
will  cease  the  quarrels  and  coalitions  which  are  the  approbrium  of 
science  in  our  day. 

Under  this  system  of  general  education,  Morality  will  Regeneration  of 
be  immoveably  based  upon  positive  philosophy  as  a  morality. 
whole.  Human  nature  being  one  of  the  branches  of  positive  knowl- 
edge, it  will  be  understood  how  childhood  is  to  be  trained  in  good 
habits,  by  means  of  the  best  prepossessions  ;  and  how  those  habits 
and  views  are  afterward  to  be  rationalized,  so  as  solidly  to  establish 
the  universal  obligations  of  civilized  Man, — duties  personal,  do- 
mestic, and  social,  with  the  modifications  that  will  be  required  by 
changes  in  civilization.  We  have  seen  how  all  connection  between 
theological  faith  and  morality  has  long  been  recognised  as  arbitrary  ; 
and  any  such  degree  of  theological  unity  as  is  necessary  for  afford- 
ing a  basis  to  morality,  would  now  suppose  a  vast  system  of 
hypocrisy,  which,  if  it  were  possible,  would  be  fatal  to  the  very 
morality  it  proposed  to  sustain.  In  the  present  state  of  the  most 
advanced  portion  of  the  human  race,  the  positive  spirit  is  certainly 
the  only  one  which,  duly  systemized,  can  at  once  generate  univer- 
sal moral  convictions  and  permit  the  rise  of  a,  spiritual  authority 
independent  enough  to  regulate  its  social  application.  At  the  same 
time,  the  social  sentiment,  as  a  part  of  morals,  can  be  fully  devel- 
oped only  by  the  positive  philosophy,  because  it  alone  contemplates 
and  understands  the  whole  of  human  nature.  The  social  sentiment  ^ 
has  hitherto  been  cultivated  only  in  an  indirect  and  even  contradic- 
tory manner,  under  the  theological  philosophy  first,  which  gave  a 
character  of  exorbitant  selfishness  to  all  moral  acts  ;  and  then 
under  the  metaphysical,  which  bases  morality  on  self-interest. 
Human  faculties,  affective  as  well  as  intellectual,  can  be  developed 
cnly  by  habitual  exercise  ;  and  positive  morality,  whicli  teaches 
the  habitual  practice  of  goodness  without  any  other  certain  recom- 
pense than  internal  satisfaction,  must  be  much  more  favorable  to 
the  growth  of  the  benevolent  affections  than  any  doctrine  which 
attaches  devotedness  itself  to  personal  considerations, — the  admis- 
sion of  which  allows  no  fair  play  to  the  claims  of  our  generous  in- 
stincts. It  will  be  long  before  habit,  sustained  by  powerful  interests, 
will  permit  the  systemizing  of  morality  without  religious  inter- 
vention ;  and  when  it  is  done,  it  will  be  by  the  fulfilment  itself 
silencing  all  controversy  :  and  this  is  why  no  other  part  of  the 
great  philosophical  task  can  be  nearly  so  important  in  determining 
the  regeneration  of  modern  society.  Humanity  must  be  regarded 
as  still  in  a  state  of  infancy  while  its  laws  of  conduct  are  derived 
from  extraordinary  fictions,  and  not  from  a  wise  estimate  of  its 
•wn  nature  and  condition. 
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international  I  must  point  out  another  respect  in  which  this  great 

dut*  task  will  satisfy  a  serious  present  exigency.     We  have 

seen  how  the  revolutionary  influence  extended,  as  the  Roman  sway 
once  did,  and  the  Catholic  and  feudal  system  afterward,  over  the 
whole  of  Western  Europe  ;  whereas,  the  metaphysical  polity  does 
not  look  beyond  national  action,  in  which  the  community  of  nations 
is  wholly  lost  sight  of.     It  can  not  be  otherwise  while  the  temporal 
government  is  supposed  to  include  the  spiritual  ;  for  the  temporal 
union  of  nations  is  impossible  but  through  mere  oppression  by  the 
strongest.     The  live  great  nations  concerned  can  not  be  for  a  mo- 
ment supposed  to  be  fused,  or  subjected  to  the  same  political  govern- 
ment; and  yet  the  perpetual  extension  of  their  mutual  relations 
already  requires  the  natural  intervention  of  a  moral  authority  which 
should  be  common  to  all,  according  to  their  aggregate  affinities. 
This  is  now,  as  in  the  Middle  Ages,  the  privilege  of  the  spiritual 
power,  which  will  connect  the  various  populations  by  an  identical 
educational  basis,  and   thus  obtain   a  regular,  free,  and   unanimous 
assent.     Such  an  education  must  have  a  European  character;  be- 
cause Western  Europe  alone  is  qualified  to  receive  it.     It  may  here- 
after be  extended,  even  beyond   the  white  races,  as  the  outlying 
groups  of  humanity  become  fitted  to  enter  the  system;  but,  while 
asserting  the  radical  identity  of  human  nature  everywhere,  the  new 
social  philosophy  must  distinguish  between  positive  societies  and 
those  which  are  still  theological  or  metaphysical  ;  in  the  same  way 
that  the  Middle  Age  system  distinguished  Catholic  populations  from 
those  which  were  polytheistic  or  fetich.     The  only  difference  be- 
tween the  two  cases  is  that  the  modern  organization  is  destined  to 
a  wider  spread,  and  that  there  is  a  superior  reconciling  quality  in 
a  doctrine  which  connects  all  human  situations  with  the  same  fun- 
damental evolution.     The  necessity  of  extending  the  modern  re- 
generation to  Western  Europe  in  general  teaches  us  how  the  tempo- 
ral reorganization  proper  to  each  nation,  must  be  preceded  and  di- 
rected by  a  spiritual  reorganization  common  to  them  all:  and  at  the 
same  time,  the  philosophical  constitution  of  positive  education  pro- 
vides the  best  instrumentality  for  satisfying  the  social  need  of  union 
by  summoning  all  nationalities  to  the  same  task,  under  the  direction 
of  a  homogeneous  speculative  class,  habitually  animated  by  an  active 
European  patriotism.     The  same  power  which  administers  educa- 
tion watches  over  the  application,  through  life,  of  the  principles 
taught:  thus,  this  eminent  authority,  impartial  in  its  nature,  and 
planted  at  the  general  point  of  view,  will  naturally  be  the  arbitra- 
ting power  among  the  nations  that  it  will  have  trained.     Interna- 
tional relations  can  not  be  submitted  to  any  temporal  authority  ; 
and  they  would  be  at  the  mercy  of  mere  antagonism  if  they  did  not 
fall  under  the  natural  decision  of  the  only  general  authority.    Hence 
must  arise  an  entirely  new  diplomatic  system  ;  or  rather,  the  closing 
of  an  interregnum  instituted  by  diplomacy  to  facilitate  the  great 
European  transition, —  as  I  have  already  explained.      The  great 
wars  are  no  doubt  over;  but  the  divergences  which  arise  the  more 
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as  relations  extend  will  find  new  forms,  less  disastrous,  but  equally 
requiring  the  intervention  of  a  moderating  power.  The  selfish  in 
terests  which,  for  example,  are  brought  into  collision  by  the  exten- 
sion of  Industry,  may  be  best  kept  in  check  by  an  authority  which 
assigns  its  true  value  to  the  practical  point  of  view,  which  directs 
the  moral  education  of  nations,  as  well  as  of  individuals  and  clas- 
ses, and  which  must  therefore  be  best  fitted  to  bring  the  diver- 
gences of  practical  life  into  subordination  to  a  higher  order  of 
power. 

The  difference  of  social  character  between  this  au- 
thority and  the  Catholic  sway  is  easily  pointed  out,  and 
important  to  be  understood.  All  spiritual  authority  must  rest  on 
free  and  perfect  confidence  and  assent,  such  as  are  accorded  to  in- 
tellectual and  moral  superiority;  and  they  imply  an  agreement  and 
sympathy  in  a  common  primary  doctrine,  regulating  the  exercise 
and  the  conditions  of  the  relation,  which  is  dissolved  when  the  doc- 
trine is  disbelieved.  The  theological  faith  was  connected  with  some 
revelation  in  which  the  believer  had  no  share  ;  and  it  must  therefore 
be  wholly  different  from  the  positive  faith  which  follows  upon  demon- 
stration, open  to  universal  examination,  under  due  conditions.  Thus, 
the  positive  authority  is  essentially  relative,  like  the  spirit  of  the  cor- 
responding philosophy:  and  as  no  individual  can  know  everything, 
and  judge  of  everything,  the  confidence  enjoyed  by  the  most  eminent 
thinker  is  analogous  to  that  which,  in  a  limited  degree,  he  accords 
in  turn  to  the  humblest  intelligence,  on  certain  subjects  best  under- 
stood by  the  latter.  The  absolute  power  of 'man  over  man,  which 
was  so  dreadful  and  irresistible  in  former  ages,  is  gone  for  ever,  to- 
gether with  the  mental  condition  which  gave  rise  to  it  :  but,  though 
the  positive  faith  can  never  be  so  intense  as  the  theological,  its  un- 
systematic action  during  the  last  three  centuries  proves  that  it  can 
spontaneously  occasion  a  sufficient  agreement  on  subjects  that  have 
been  duly  explored.  We  see,  by  the  universal  admission  of  the 
chief  scientific  truths,  notwithstanding  their  opposition  to  religious 
notions,  how  irresistible  will  be  the  sway  of  the  logical  force  of 
genuine  demonstration  when  human  reason  attains  maturity  ;  and 
especially  when  its  extension  to  moral  and  social  considerations 
shall  have  imparted  to  it  its  full  energy.  There  will  be  a  sufficient 
harmony  between  the  need  and  the  power  of  a  regular  discipline  of 
minds, —  at  all  events,  when  the  theologico-metaphysical  system, 
with  all  its  disturbing  influences,  has  died  out.  These  considéra 
tions  may  serve  to  dissipate  the  theocratic  uneasiness  that  naturally 
arises  on  the  mere  mention  of  any  spiritual  reorganization, — the 
philosophical  nature  of  the  new  government  wholly  precluding  such 
usurpations  as  those  which  were  perpetrated  by  theological  author- 
ity. Nevertheless,  we  must  not  suppose,  on  the  other  hand,  that 
the  positive  system  will  admit  of  no  abuses.  The  infirmity  of  our 
mental  and  moral  nature  will  remain  ;  and  the  social  superintendence 
which  will  be  natural  will  be  also  needful.  We  have  only  too  much 
reason  to  know  that  tree  science  is  compatible  witli  charlatanism, 
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and  that  savans  are  quite  as  much  disposed  to  oppression  as  the 
priests  ever  were,  though  happily  they  have  not  the  same  means  and 
opportunity.  The  remedy  lies  in  the  critical  social  spirit,  which 
was  introduced  with  the  Catholic  system,  and  which  must  attend 
again  upon  the  separation  of  the  two  powers.  Its  disastrous  exag- 
geration in  our  day  is  no  evidence  against  its  future  efficacy,  when 
it  shall  have  been  duly  subordinated  to  the  organic  spirit,  and 
applied  to  restrain  the  abuses  of  the  new  system.  The  universal 
propagation  of  sound  knowledge  will  check  false  pretension  to  a 
great  extent:  hut  there  will  also  be  need  of  the  social  criticism 
which  will  arise  from  the  very  constitution  of  the  spiritual  author- 
ity,— based  as  it  must  be  on  principles  which  may  be  at  all  times 
appealed  to,  as  tests  of  capacity  and  morality.  If,  under  the  Cath- 
olic constitution,  the  meanest  disciple  might  remonstrate  against 
any  authority,  spiritual  or  temporal,  which  had  infringed  ordinary 
obligations,  much  more  must  such  a  liberty  exist  under  the  positive 
system,  which  excludes  no  subject  whatever  from  discussion,  under 
fitting  conditions, — to  say  nothing  of  the  greater  precision  and  in- 
disputableness  of  moral  prescriptions  under  the  positive  system. 
The  Tempore]  ^  have  exhibited  the  nature  and  character  of  the  spir- 

anthority.  itiuil  reorganization  which  must  result  from  the  prepa- 

ration of  past  ages.  It  is  not  possible  to  perforin  the  same  office  in 
regard  to  the  temporal  system,  because  it  must  issue  from  (lie  other; 
and  it  is  impossible  for  any  one  to  foresee  more  than  the  general 
principle  and  spirit  which  will  regulate  the  classification  of  society. 
Of  that  principle  and  spirit  1  may  briefly  .-peak  ;  but  it  would  be 
countenancing  the  empiricism  of  the  present  day  to  enter  into  de- 
pubiic  ami  pri-  toil,  which  must  be  altogether  premature.  First,  we 
rate  functions,  niust  discard  the  distinction  between  public  and  private 
functions, — a  distinction  which  could  never  be  more  than  temporary, 
and  which  it  is  impossible  to  refer  to  any  rational  principle.  The 
separation  was  never  contemplated  till  the  industrial  system  suc- 
ceeded to  that  of  personal  bondage  :  and  then  the  distinction  re- 
ferred to  the  old  system,  on  the  one  hand,  with  its  normal  functions; 
and,  on  the  other,  to  the  new  system,  with  its  partial  and  empirical 
operations,  wdiich  were  not  perceived  to  have  any  tendency  toward 
a  new  economy.  Thenceforward  the  conception  represents  our  view 
of  the  whole  past,  in  its  negative  and  its  positive  progression  ;  and 
it  assumed  its  present  preponderance  when  the  final  crisis  began, 
when  public  professions,  spiritual  and  temporal,  dissolved,  as  an 
extension  took  place  of  functions  which  wrere  formerly  private. 
The  distinction  wûll  endure  till  the  primary  conception  of  the  new 
system  shall  have  taught  all  men  that  there  is  a  public  utility  in  the 
humblest  office  of  co-operation,  no  less  truly  than  in  the  loftiest 
function  of  government.  Other  men  would  feel,  if  their  labor  were 
but  sy&:emized,  as  the  private  soldier  feels  in  the  discharge  of  his 
humblest  duty,  the  dignity  of  public  service,  and  the  honor  of  a 
share  in  the  action  of  the  general  economy.  Thus,  the  abolition  of 
this  distinction  depends  on  the  universal  regeneration  of  modern 
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ideas  and  manners.  We  have  thus  to  discard  altogether  the  notion 
of  private  functions,  as  belonging  to  a  transitory  system,  and  to 
consider  all  as  alike  social,  after  having  put  out  of  the  question 
whatever  functions  have  to  be  eliminated;  that  is,  the  theological 
and  metaphysical  offices  which  will  then  have  expired.  The  mod- 
ern economy  thus  presenting  only  homogeneous  elements,  it  becomes 
possible  to  form  a  conception  of  the  classification  that  is  to  ensue. 
The  elevation  of  private  professions  to  the  dignity  of  public  func- 
tions need  occasion  no  essential  change  in  the  manner  of  their  dis- 
charge; but  it  will  make  all  the  difference  in  the  world  in  their 
general  spirit,  and  not  a  little  in  their  ordinary  conditions.  While 
on  the  one  hand  there  will  be  a  universal  personal  sense  of  social 
value,  there  will  be  on  the  other  hand  an  admission  of  the  necessity 
of  systematic  discipline,  incompatible  with  a  private  career,  but 
guarantying  the  obligations  belonging  to  each  function.  This  one 
change  will  be  a  universal  symptom  of  modern  regeneration. 

The  co-ordinating  principle  must  be  the  same  that  I  PHnriple  ofco. 
have  applied  in  establishing  the  hierarchy  of  the  scien-  ordination. 
ces, — that  of  the  degree  of  generality  and  simplicity  of  the  subject, 
according  to  the  nature  of  the  phenomena.  The  same  principle  was 
tested  in  its  application  in  the  interior  of  each  science;  and  when 
we  were  applying  it  in  biology,  we  found  it  assuming  a  more  active 
character,  indicating  its  social  destination.  Transferred  from  ideas 
and  phenomena  to  actual  beings,  it  became  the  principle  of  zoolo- 
gical classification.  We  then  found  it  to  be  the  basis  of  social 
statics  ;  and  our  dynamical  inquiry  showed  us  'that  it  has  determined 
all  the  elementary  evolutions  of  modern  social  practice.  It  must 
thus  be  regarded  as  the  law  of  all  hierarchies  ;  and  its  successive 
coincidences  are  explained  by  the  necessary  universality  of  logical 
laws.  It  will  always  be  found  working  identically  in  every  system 
which  consists  of  homogeneous  elements,  subjecting  all  orders  of 
activity  to  their  due  classification,  according  to  their  respective  de- 
grees of  abstractness  and  generality.  This  was  the  principle  of 
classification  in  old  societies  ;  and  we  see  vestiges  of  it  yet  in  the 
military  organization,  where  the  very  terms  of  office  indicate  that 
the  less  general  are  subordinated  to  the  more  general  functions. 
It  needs  no  proof  then,  that,  in  a  regenerated  society,  homogeneous 
in  its  elements,  the  change  that  will  take  place  will  be  found  to  be 
in  the  elements,  and  not  in  their  classification  ;  for  such  classifica- 
tion as  has  taken  place  during  the  modern  transition  has  been  all 
in  accordance  with  the  principle.  The  only  difficulty  therefore  lits 
in  estimating  the  degrees  of  generality  inherent  in  the  various  func- 
tions of  the  positive  organism:  and  this  very  task  has  been  almost 
entirely  accomplished  at  the  beginning  of  the  last  chapter,  while 
the  rest  of  the  necessary  material  is  furnished  by  the  preceding  part 
of  the  Work;  so  that  I  have  only  to  combine  these  different  partic- 
ulars to  create  a  rational  conception  of  the  final  economv. 

The  idea  of  social  subordination  is  common  to  the  old  and  the 
a^.w  philosophy,  opposite  as  arc  their  points  of  view,  and  transitory 
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as  is  the  one  view  in  comparison  with  the  other.  The  old  philoso- 
phy, explaining  everything  by  the  human  type,  saw  everywhere  a 
hierarchy  regulated  in  imitation  of  the  social  classification.  The 
new  philosophy,  studying  -Man  in  connection  with  the  universe  at 
large,  finds  this  classification  to  be  simply  a  protraction  of  the  bio- 
logical hierarchy.  But  science  and  theology,  considering  Man  each 
in  its  own  way, — the  one  as  the  first  of  animals,  and  the  other  as 
the  lowest  of  angels, — lead  to  a  very  similar  conclusion.  The  office 
of  positive  philosophy  in  this  case  is  to  substantiate  the  common 
notion  of  social  subordination  by  connecting  it  with  the  principle 
which  forms  all  hierarchies. 

Speouinn™  The  highest  rank  is  held,  according  to  that  principle, 

ciaaeea highest  |)V  the  specula! ive  class.  When  the  separation  of  the 
two  powers  first  took  place  under  monotheism,  the  legal  superiority 
of  the  clergy  to  all  other  orders  was  by  no  means  owing  only  or 
chiefly  to  their  religious  character.  It  was  more  on  account  of  their 
speculative  character  ;  and  the  continued  growth  of  the  tendency, 
amidst  the  decay  of  religious  influences,  shows  that  it  is  more  dis- 
interested than  is  commonly  supposed,  and  testifies  to  the  disposi- 
tion of  human  reason  to  place  the  highest  value  on  the  most  general 
conceptions.  When  the  speculative  class  shall  have  overcome  its 
dispersive  tendencies,  and  returned  to  unity  of  principle  amidst  its 
diversity  of  employments,  it  will  obtain  the  eminent  position  for 
which  it  is  destined,  and  of  which  its  present  situation  can  scarcely 
afford  any  idea.  While  the  speculative  class  is  thus  superior  in 
dignity  the  active  class  will  be  superior  in  express  and  immediate 
power,  the  division  answering  to  the  two  opposite  ways  of  classify- 
ing men,  by  capacity  and  by  power.  The  same  principle  determines 
the  next  subdivision  of  each  class  before  pointed  out  in  another  con- 
nection. The  speculative  class  divides  itself,  according  to  the  direc- 
tion taken  by  the  contemplative  spirit,  into  the  scientific  or  philosoph- 
ical (which  we  know  to  be  ultimately  one),  and  the  aesthetic  or 
poetic.  Alike  as  these  two  classes  are  in  their  distinction  from  the 
active,  they  so  differ  from  each  other  as  to  require  division  on  the 
same  principle  as  runs  throughout.  Whatever  may  be  the  ultimate 
importance  and  eminent  function  of  the  fine  arts,  the  aesthetic  point 
of  view  can  never  compare  in  generality  and  abstractness  with  the 
scientific  or  philosophical.  The  one  is  concerned  with  the  funda- 
mental conceptions  which  must  direct  the  universal  action  of  human 
reason  ;  whereas  the  other  is  concerned  only  with  the  faculties  of 
expression,  which  must  ever  hold  a  secondary  place.  As  for  the 
The  Practical  other  leading  class,  the  active  or  practical,  which  Corn- 
ells, prehends  the  vast  majority,  its  more  complete  and  mark- 
ed development  has  already  settled  the  point  of  its  divisions  ;  so 
that,  in  regard  to  them,  the  theory  has  only  to  rationalize  the  dis- 
tinctions sanctioned  by  spontaneous  usage.  Industrial  action  is 
divided  into  production  and  transmission  of  products  ;  the  second 
of  which  is  obviously  superior  to  the  first  in  regard  to  the  abstract- 
ness of  the  work  and  the  generality  of  the  relations.    Further  divis- 
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ion  seems  to  be  indicated  according  as  production  relates  to  the 
mere  formation  of  materials  or  their  working  up  ;  and  as  the  trans- 
mission is  of  the  products  themselves,  or  of  their  representative 
signs,  the  generality  being  greater  in  the  second  particulars  than  in 
the  first.  Thus  we  find  the  industrial  hierarchy  formed,  the  bankers 
being  in  the  first  rank  ;  then  the  merchants  ;  then  the  manufacturers  ; 
and  finally  the  agriculturists  ;  the  labors  of  the  latter  being  more 
concrete,  and  their  relations  more  special,  than  those  of  the  other 
three  classes.  It  would  be  out  of  place  to  proceed  here  to  further 
subdivisions.  They  will  be  determined  by  the  same  principle  when 
the  progress  of  reorganization  is  sufficiently  advanced  ;  and  I  may 
observe  that  when  that  time  comes  the  most  concrete  producers,  the 
laborers,  whose  collisions  with  their  employers  are  now  the  most 
dangerous  feature  of  our  industrial  state,  will  be  convinced  that  the 
position  of  the  capitalist  is  owing,  not  to  any  abuse  of  strength  or 
wealth,  but  to  the  more  abstract  and  general  character  of  his  func- 
tion. The  action  and  responsibility  of  the  operative  are  less  ex- 
tensive than  those  of  the  employer;  and  the  subordination  of  the 
one  to  the  other  is  therefore  as  little  arbitrary  and  mutable  as  any 
other  social  gradation. 

When  the  gradation  is  once  established,  it  will  be  pre-  privilèges  and 
served  from  question  and  confusion,  not  only  by  the  clear-  comp' n?atio,)8- 
ness  of  its  principle,  but  by  the  consciousness  in  each  order  that  its 
own  subordination  to  the  one  above  it  is  the  condition  of  its  supe- 
riority to  those  below  it  ;  and  the  lowest  of  all  is  not  without  its  own 
special  privileges.  The  abuses  attending  all  inequality  will  be  re- 
strained, not  only  by  the  fundamental  education  common  to  all,  but 
by  the  more  extended  and  severe  moral  obligations  which  press 
upon  members  of  society,  in  proportion  to  the  generality  of  their 
functions.  Again,  in  proportion  as  social  occupations  are  particular 
and  concrete,  their  utility  is  direct,  incontestable,  and  assured,  and 
the  existence  of  the  workers  is  more  independent,  and  their  re- 
sponsibility more  restricted, — corresponding  as  their  labors  do  to  the 
most  indispensable  wants.  Thus,  if  the  higher  ranks  are  dignified 
by  a  more  eminent  and  difficult  co-operation,  the  lower  have  a  more 
certain  and  urgent  function  :  and  the  last  could  provisionally  exist 
by  themselves,  without  perverting  their  essential  character  ;  where- 
as the  others  could  not.  This  difference  is  not  only  a  guarantee  of 
social  harmony,  but  it  is  favorable  to  private  happiness,  which,  when 
the  primary  wants  are  securely  provided  for,  depends  mainly  on  the 
small  amount  of  habitual  solicitude  :  and  thus,  the  lowest  classes 
really  are  privileged  in  that  freedom  from  care,  and  that  thought- 
lessness, which  would  be  a  serious  fault  in  the  higher  classes,  but 
are  natural  to  them. 

If  we  consider  the  successive  degrees  of  material  importance,  as 
tested  by  wealth,  we  find  an  apparent  contradiction  in  our  statical 
series,  between  the  speculative  and  the  practical  order:  for  in  the 
first,  the  preponderance  lessens  as  we  ascend  the  scale,  while  in  the 
latter  it  increases.     This  is  owing  to   a  distinction   too  little  at- 
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tended  to  by  the  economists, — between  the  more  general  extension 
and  the  more  direct  utility  of  any  public  services.  Concrete  labors, 
which  prove  to  all  eyes  their  own  immediate  use,  are  sure  of  a  spe- 
cial recompense  in  proportion  to  their  extension  :  but  when  the 
service  is  highly  abstract,  admitting  of  only  an  indirect  appreciation, 
remote  and  dim,  it  is  incontestable  that,  whatever  may  be  its  final 
utility,  extensive  in  proportion  to  its  generality,  it  will  bring  in  less 
wealth,  through  the  insufficient  private  estimation  of  a  class  whose 
partial  influence  admits  of  no  ordinary  analysis.  Hence  the  danger- 
ous error  of  measuring  social  participation  by  wealth,  without  dis- 
tinct ion  of  the  two  orders,  the  speculative  and  the  active,  —  thus 
extending  to  the  first  the  law  which  relates  only  to  the  second.  For 
instance,  if  the  final  results,  even  industrial  only,  of  the  great 
astronomical  discoveries  which  have  improved  navigation  could  be 
estimated  in  each  expedition,  it  is  evident  that  no  existing  fortune 
could  give  any  idea  of  the  enormous  wealth  which  would  be  realized 
by  the  heirs  of  the  Keplers  and  the  Newtons  of  society, — be  the 
toll  fixed  as  low  as  possible.  Such  a  ease  shows  the  absurdity  of 
the  principle  of  pecuniary  remuneration  for  all  genuine  services,  by 
proving  that  the  most  extended  utility  must,  on  account  of  the 
remoteness  and  diffusion  that  belong  toits  generality, find  its  reward, 
not  in  wealth,  but  in  social  honor.  Even  in  the  speculative  class, 
the  same  distinction  is  evident, — the  aesthetic  order  being  more  in 
the  way  of  wealth  than  the  scientific,  —  inferior  as  their  ultimate 
utility  must  be, — because  they  are  more  easily  and  immediately  ap- 
preciated. Yet,  in  the  face  of  these  facts,  there  are  economists  who 
propose  that  the  most  abstract  labors  should  be  left  to  the  protection 
of  private  interest.  On  the  whole,  it  is  clear  that  the  greatest  de- 
posit e  of  wealth  will  be  in  the  middle  of  the  hierarchy,  with  the 
banking  class,  who  naturally  head  the  industrial  movement,  and 
whose  ordinary  operations  are  at  once  appreciable  and  sufficiently 
general  to  favor  the  accumulation  of  capital.  These  circumstances, 
at  the  same  time  can  not  but  render  them  more  worthy  of  their 
temporal  importance, — whenever,  at  least,  their  education  shall  be 
appropriate  to  their  function.  Their  familiarity  with  abstract  and 
extended  enterprises  must  foster  the  spirit  of  generality,  and  an 
unusual  aptitude  for  social  combinations  ;  so  that  with  them  will  the 
temporal  power  principally  rest.  It  will  be  remembered  that  this 
class  will  always  be  the  least  numerous  in  the  industrial  order  ;  for 
the  hierarchy  will  constantly  exhibit  growing  numbers,  in  proportion 
as  work  becomes  more  particular  and  urgent,  and  therefore  admits 
and  requires  more  multiplied  agents. 

Practical  What  I  have  said  of  the  public  character  of  all  so- 

privacy.  cial  offices  under  the  new  organization  relates  only  to 
their  social  aspect,  and  not  at  all  to  the  mode  of  their  fulfilment. 
In  fact,  the  more  the  individual  is  improved  by  education,  the  more 
freely  may  the  execution  of  public  operations  be  confided  to  private 
industry.  The  less  general  and  more  actual  labors, — those  which 
belong  to  the  practical  order, — may  be  safely  delivered  over  to  the 
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natural  action  of  individual  minds  ;  and,  while  the  prerogative  of 
the  central  authority  is  carefully  preserved,  there  will  be  entire 
freedom  from  any  regulating  spirit  which  could  impede  spontaneous 
activity,  on  which  progression  directly  depends.  In  the  speculative 
case,  however,  the  social  efficacy  is  too  indirect,  too  remote,  and 
therefore  too  little  felt  by  the  multitude  to  depend  altogether  on 
private  estimation  for  aid  :  and  public  munificence  should  protect 
labors  of  this  kind,  the  political  character  of  these  functions  be- 
coming manifest,  in  proportion  as  they  are  more  general  and  ab- 
stract. This  is  the  only  way  in  which  there  can  be  any  distinction 
between  public  and  private  professions  ;  and  the  distinction  will  not 
affect  the  idea  of  a  common  social  destination. 

It  can  hardly  be  necessary  to  point  out  that  there  Pract;cai  free. 
will  be  perfect  freedom  in  the  formation  of  the  respective  dom 
classes  of  the  positive  hierarchy.  The  direct  effect  of  a  universal 
education  is  to  place  every  one  in  the  situation  best  adapted  to  his 
abilities,  whatever  his  birth  may  have  been.  This  is  a  liberty 
which  depends  more  on  general  manners  than  on  political  institu- 
tions ;  and  it  depends  upon  two  conditions, — that  access  to  every 
social  career  should  remain  open  to  the  capable  ;  and  that  there 
thould  be  some  means  of  excluding  the  unworthy.  When  order  is 
once  completely  established,  such  changes  will  become  exceptional  ; 
because  it  is  natural  for  professions  to  be  hereditary.  Few  have  a 
determinate  vocation,  and  few  social  employments  require  such  a 
vocation  ;  so  that  the  disposition  to  domestic  imitation  will  have  its 
way  ;  whereas,  the  quality  of  the  universal  education  and  the  state 
of  social  manners  will  be  safeguards  against  this  hereditary  ten- 
dency assuming  any  oppressive  form.  There  is  no  room  for  ap- 
prehension of  any  restoration  of  the  system  of  castes.  Caste  can 
have  none  but  a  theological  foundation  ;  and  we  have  long  passed 
out  of  the  last  social  phase  that  is  compatible  with  it  ;  and  its  remain- 
ng  traces  are,  as  I  have  shown,  fast  disappearing  from  amidst  the 
advanced  civilization  of  Western  Europe. 

It  remains  for  me  to  point  out  the  connection  between  such  an 
organization  and  the  just  claims  of  the  lower  classes  :  and  for  this 
purpose  I  must  ascertain  the  influence  of  such  a  connection,  both 
upon  the  mass  of  the  people  and  upon  the  speculative  class. 

Any  spiritual  power  must  be,  by  its  very  nature,  po  ukr 
popular  ;  for  its  function  is  to  set  up  morality  to  guide  °pu 
the  social  movement,  and  its  closest  relations  therefore  must  be 
with  the  most  numerous  classes,  who  most  need  its  protection. 
The  Catholic  Church  was  obviously  doomed  to  decay  when  it  for- 
sook its  task  of  enlightening  and  protecting  the  people,  and  inclined 
to  aristocratic  interests  :  and  in  the  same  way,  the  inherent  nullity 
of  Protestantism  appeared  in  the  impotence  of  its  puny  authori- 
ties to  protect  the  lower  classes  :  and  in  the  same  way  again,  we 
recognise  the  empiricism  and  selfishness  which  spoil  the  speculative 
elements  of  our  modern  society  in  the  strange  aristocratic  tenden- 
cies of  so  many  savans  and  artists,  who  forget  their  own  humble 
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origin,  and  disdain  to  apply  to  the  instruction  and  protection  of 
the  people  the  influence  they  have  acquired, — preferring  indeed  to 
use  it  in  confirmation  of  their  own  oppressive  pretensions.  There 
must  be,  in  the  normal  state  of  the  final  economy,  a  strong  sympa- 
thy between  the  speculative  class  and  the  multitude,  from  their 
analogous  relation  to  the  possessors  of  the  chief  temporal  power, 
from  their  somewhat  similar  practical  situation,  and  from  their 
equivalent  habits  of  material  improvidence.  Yet  more  important 
is  the  popular  efficacy  of  the  speculative  authority,  on  account  both 
of  its  educational  function  and  of  its  regular  intervention  as  mod- 
erator in  social  conflicts,  through  its  habitual  elevation  of  views 
and  generosity  of  disposition.  Without  at  all  quitting  its  attitude 
of  impartiality,  its  chief  rare  will  always  be  directed  toward  the 
humbler  classes3  who, on  the  one  hand,  are  much  the  most  in  need 
of  a  public  education  such  as  their  private  means  can  not  attain  ; 
and,  on  the  other  hand,  are  much  more  exposed  to  constant  injury. 
Even  now.  vast  benefit  would  ensue  if*,  in  preparation  lor  the  system 
to  conn/,  positive  knowledge  ami  philosophy  were  sedulously  brought 
within  reach  of  the  people.  In  the  educational  direction,  the  intel- 
lectual expansion  would  be  much  greater  than  is  now  easily  be- 
lieved :  and  the  advantage  in  tin'  other  respect,  in  protecting  them 
from  collision  with  the  governing  classes,  would  be  no  less  evident. 
The  positive  philosophy  would  teach  them  the  real  value  of  the 
political  institutions  from  which  they  are  apt  to  hope  so  much,  and 
convince  them  of  the  superiority  of  moral  over  political  solutions. 
All  evils  and  all  pretexts  derived  from  social  disturbance  would 
thus  be  obviated  :  quacks  and  dreamers  would  lose  their  vocation  ; 
and  no  excuse  would  be  left  for  delay  in  social  reform.  When  it 
is  seen  why  wealth  must  chiefly  abound  among  the  industrial  leaders, 
the  positive  philosophy  will  show  that  it  is  of  small  importance  to 
popular  interests  in  what  hands  capital  is  deposited,  if  its  employ- 
ment is  duly  useful  to  society  at  large  :  and  that  condition  depends 
much  more  on  moral  than  on  political  methods.  No  jealous  legal 
provision  against  the  selfish  use  of  wealth,  and  no  mischievous  in- 
tervention, paralyzing  social  activity  by  political  prohibition,  can  be 
nearly  so  effectual  as  general  reprobation,  grounded  on  an  ascer- 
tained principle,  under  the  reign  of  positive  morality.  The  now 
philosophical  action  would  either  obviate  or  repress  all  the  dangers 
which  attend  the  institution  of  property,  and  correct  popular  ten- 
dencies by  a  wise  analysis  of  social  difficulties,  and  a  salutary  con- 
version of  questions  of  right  into  questions  of  duty. — In  its  impar- 
tiality it  will  make  the  superior  classes  participate  in  the  lesson, 
proving  to  them  the  great  moral  obligations  inherent  in  their  posi- 
tion ;  so  that,  for  instance,  in  this  matter  of  property,  the  rich  wilî 
morally  consider  themselves  the  depositories  of  the  wealth  of  so- 
ciety, the  use  of  which  will  not  involve  any  political  responsibility 
(except  in  extreme  cases),  but  should  lie  under  a  moral  supervis- 
ion, necessarily  open  to  all,  from  the  indisputablenesp  of  its  prin- 
ciple, and  of  which  the  spiritual  authority  is  the  natural  organ. 
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Since  the  abolition  of  personal  servitude,  the  lowest  class  has  never 
been  really  incorporated  with  the  social  system  ;  the  power  of 
capital,  once  a  means  of  emancipation,  and  then  of  independence, 
has  become  exorbitant  in  daily  transactions,  however  just  is  its  in- 
fluence through  its  generality  and  superior  responsibility.  In  short, 
this  philosophy  will  show  that  industrial  relations,  instead  of  being 
left  to  a  dangerous  empiricism  and  an  oppressive  antagonism,  must 
be  systemized  according  to  moral  laws.  The  duty  to  the  lower 
classes  will  not  consist  in  alms-giving,  which  can  never  be  more  than 
a  secondary  resource,  nor  made  reconcilable  with  any  high  social 
destination,  in  the  present  advanced  state  of  human  condition  and 
dignity.  The  obligation  will  be  to  procure  for  all,  suitable  educa- 
tion and  employment, — the  only  conditions  that  the  lower  classes 
can  justly  demand.  Without  entering  on  the  perplexed  subject  of 
wages,  it  is  enough  to  say  that  their  settlement  will  be  largely  in- 
fluenced by  the  same  agency.  We  need  not  inquire  whether  any 
political  institutions  will  in  course  of  time  embody  social  securities 
of  this  kind  :  it  is  enough  that  the  principle  will  remain  eminently 
moral,  in  as  far  as  it  will  be  efficacious  and  harmonizing. 

Such  will  be  the  effect  on  society  of  the  philosophi-  Reciprocal  ef 
cal  preparation  for  the  new  system.  It  is  very  observ-  fects- 
able  that  the  reciprocal  action  on  philosophy  will  be  no  less  benefi- 
cial. In  such  a  combination,  the  people  will  give  to  the  philosophers 
more  than  they  will  have  received  from  them.  The  popular  adhe- 
sion will  be  the  safeguard  of  the  spiritual  power  against  aggression 
from  the  temporal,  such  as  will  be  instigated  by  human  passions 
under  the  positive  system,  as  under  every  other,  notwithstanding 
its  milder  practical  activity,  and  the  increased  sway  of  reason  over 
conduct.  On  the  one  hand,  the  rich  men  may  show  their  pride  of 
wealth  on  occasion  of  the  material  dependence  of  the  speculative 
class  ;  and  these  again  may  manifest  the  disdain  which  men  of  theory 
are  wont  to  feel  toward  men  of  practice  :  and  then  will  the  people 
become  the  regulators  of  their  conflicts,  more  even  than  in  the 
Middle  Ages,  being  indebted  to  the  one  power  for  education  and 
moral  influence,  and  to  the  other  for  employment  and  material 
assistance  ;  and  always  holding  the  balance  between  them,  as  of 
old. 

If  such  be  the  prospect  of  the  normal  condition,  Preparatory 
it  is  easy  to  describe  the  preparatory  stage  which  is  staee- 
near  at  hand.  If  popular  participation  is  necessary  to  the  new 
spiritual  authority  in  its  established  condition,  much  more  must  it 
be  so  as  a  help  to  attain  that  condition.  The  wise  permanent  ad- 
vocacy of  popular  interests  is  the  only  means  by  which  the  people 
can  be  taught  the  importance  of  the  philosophical  action  which 
statesmen  scoff  at:  and,  when  the  spiritual  power  has  become 
strong  enough,  its  intervention  in  the  collisions  which  must  happen 
frequently  in  the  absence  of  industrial  system,  will  make  its  value 
more  felt,  and  its  function  better  understood,  perpetually,  by  all 
classes.     The  classes  which  now  recognise  the  supremacy  of  wealth 


782  POSITIVE   PHILOSOPHY. 

alone  will  then  be  led  by  decisive,  and  sometimes  very  painful  ex- 
perience to  implore  the  protection  of  the  spiritual  authority  which 
they  now  regard  as  purely  chimerical.  The  same  causes  which 
a v i  1 1  make  it  the  arbiter  in  collisions  will  make  it  the  moderator  in 
the  social  controversies  in  which  already  the  need  of  such  an  influ- 
ence is  sorely  felt  :  and  on  such  services  will  rest  its  power,  be- 
cause they  will  command  free  assent  and  allegiance.  There  is 
nothing  to  be  hoped  from  the  political  controversies  which  agitate 
the  upper  classes.  Their  disputes  about  the  substitution  of  per- 
sons, ministerial  or  royal,  have  little  interest  for  the  bulk  of  society, 
and  have  no  organizing  tendency.  The  popular  point  of  view  is 
the  only  one  which  naturally  offers  a  survey  sufficiently  large  and 
clear  to  connect  the  present  with  the  whole  of  the  past,  and  to  give 
an  organic  direction  to  the  general  mind.  No  agitation  about  polit- 
ical rights  will  meet  the  popular  need,  which  can  be  satisfied  with 
nothing  more  restricted  than  security  of  Education  and  Employ- 
ment ;  and  these  can  be  obtained  by  no  means  short  of  social  reorgan- 
ization. This  is  the  strong  bond  between  popular  needs  and  philo- 
sophical tendencies;  and  by  means  of  it,  the  true  social  point  of 
view  will  prevail  in  proportion  to  the  share  borne  by  the  claims  of 
the  lowest  classes  in  the  great  political  problem.  When  the  posi- 
tive philosophy  shall  have  penetrated  that  class,  it  will  doubtless 
find  a  readier  and  happier  reception  than  in  any  other;  and  the 
reaction  that  will  ensue  upon  the  higher  classes  will  be  no  less  for- 
tunate, as  enlightening  them,  in  the  only  possible  way,  in  regard  to 
the  whole  social  situation.  In  the  midst  of  the  painful  conflicts 
which  must  recur  till  the  conditions  of  order  and  of  progress  are 
fulfilled,  the  true  philosophers  who  will  have  foreseen  them  will  be 
prepared  to  exhibit  the  great  social  lessons  they  afford,  and  will 
convince  the  hostile  parties  that  political  measures  are  altogether 
inadequate  to  the  cure  of  social  evils.  These  few  remarks  may 
direct  the  reader's  attention  to  the  connection  between  the  syste- 
matic development  of  the  positive  philosophy  and  the  social  establish- 
ment of  the  popular  cause, — exhibiting  the  alliance  that  is  needed 
between  a  great  idea  and  a  great  force  ;  and  I  could  not  close  my 
general  estimate  of  the  spiritual  reorganization  with  a  more  em- 
phatic statement. 

To  the  reader's  mind  it  may  be  safely  left,  to  com-  Promotion  of 
pare  the  conditions  of  order  and  of  progress  in  the  ex-  order  and 
isting  state  of  things,  and  in  that  which  is  to  come.   Pro^e83- 
The  new  philosophy  takes  up  the  disorder  at  its  source,  and  re- 
organizes opinions,  which  are  next  to  pass  into  morals  and  manners, 
and  lastly,  into  institutions.     It  adopts  positive  methods  as  well  as 
doctrines,  transforms  the  position  of  existing  questions,  the  way  of 
treating  them,  and  their  preparatory  conditions:  thus  affording  a 
triple  logical  security  for  social  order.     Subordinating  the  spirit  of 
detail  to  that  of  generality,  and  therefore  the  notion  of  right  to  that 
of  duty,  it  demonstrates  the  moral  nature  of  the  chief  social  diffi- 
culties.    It  substitutes  the  relative  for  the  absolute  spirit,  and  thus 
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regards  the  whole  past  as  a  gradual  evolution  of  the  human  mind 
and  destiny,  preparatory  to  present  and  future  action.  Lastly,  it 
educes  the  science  of  Sociology,  and  assigns  its  position  in  the  scale 
of  human  knowledge,  under  indisputable  conditions,  which  exclude 
the  incompetent  from  interference,  and  devolve  these  lofty  contem- 
plations upon  the  rare  order  of  minds  that  are  competent  to  them. 
Such  is  the  promise  with  regard  to  Order.  As  to  Progress, — the 
revolutionary  party,  which  alone  is  progressive,  is  by  no  means 
obliged  to  desert  the  great  rules  which  have  advanced  it  thus  far  ; 
but  only  to  strip  them  of  their  absolute  metaphysical  character,  and 
to  accept  and  use  them  as  relative  :  and  in  fact,  when  the  ancient 
system  is  fairly  discarded,  and  the  new  order  is  steadily  growing 
up,  the  dogmas  of  the  progressive  party  will  acquire  new  strength, 
and  admit  of  a  Dolder  application  than  ever.  Whatever  demolition 
remains  to  be  effected  will  be  done  with  the  avowal  that  it  is  a 
transitional  act,  necessary  to  open  the  path  of  progress.  We  have 
seen  that  the  critical  spirit,  while  duly  subordinated  to  the  organic, 
is  rather  favorable  than  hostile  toits  social  efficacy;  and  in  its 
renovated  and  clearly-defined  state  it  must  become  a  genuine  aid 
to  progress,  by  exposing  the  impotence  of  metaphysicians  and 
legists  as  a  governing  power,  and  by  making  war  with  the  intel- 
lectual and  moral  vices  which  impede  the  growth  of  the  new  social 
elements.  Thus  will  the  positive  philosophy  fulfil  the  conditions 
laid  down  at  the  beginning  of  this  book.  Without  effort,  and 
without  inconsistency,  it  will  show  itself  to  be  more  organic  than 
the  retrograde  school,  and  more  progressive  than  the  revolutionary, 
so  that  it  may  be  described  indifferently  by  either  attribute.  Tend- 
ing to  unite  or  to  dissolve  all  parties  by  the  satisfaction  of  all  their 
reasonable  desires,  the  positive  school  may  hope  to  gather, disciples 
from  every  class.  Among  the  clergy,  there  may  be  some  who  can 
appreciate  the  restoration  of  spiritual  authority,  amidst  the  change 
of  conceptions  on  which  it  must  be  grounded.  Among  the  military 
class,  there  must  be  some  who  can  rightly  understand  their  existing 
function  of  preserving  material  order  till  it  is  systematically  pro- 
vided for.  The  scientific  and  aesthetic  classes  must  hail  a  philoso- 
phy which  will  elevate  them  to  the  highest  social  rank  and  rule. 
The  industrial  leaders  would  appreciate,  if  their  education  did  but 
admit  of  it,  the  protection  to  be  afforded  them  against  popular  col- 
lisions, and  the  award  of  temporal  supremacy.  And  I  have  shown 
why  the  positive  school  is  likely  to  have  the  emphatic  support  of 
the  lowest  class  of  all.  Among  the  equivocal  and  anomalous  orders 
which  can  be  included  in  none  of  these,  there  must  be  individuals 
who  would  gladly  enter  the  positive  school  ; — metaphysicians  who 
see  the  virtue  of  generality  in  contrast  to  excessive  speciality;  and 
literary  men,  and  even  lawyers,  who  might  find  stimulus  and  scope 
for  the  exercise  of  their  particular  talents  of  exposition  and  dis- 
cussion. I  have  never  concealed  my  conviction  that  no  collective 
adhesion  can  be  looked  for  during  the  stage  when  men's  prejudices 
and  passions  will  be  hurt  more  sensibly  than  their  best  desires  will 
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be  gratified.  The  empiricism  and  egotism  that  belong  to  our 
anarchical  condition  are  but  too  congenial  to  the  youth  of  society: 
and  every  class  resists  the  proposal  of  a  new  classi ticat ion  :  and  thus 
all  accessions  will  be,  tor  some  time,  of  individuals.  But  from  all 
quarters  due  support  will  arise.  If,  in  the  last  century,  the  negative 
philosophy,  with  all  its  anarchical  tendencies,  found  support  even 
from  kings,  because  it  corresponded  with  the  needs  of  the  time,  we 
may  surely  hope  for  an  equivalent  reception  for  the  positive  philos- 
ophy in  the  nineteenth  century,  when  from  it  alone  we  may  hope 
for  what  we  need, — the  re-establishment  of  a  normal  condition  in 
the  most  advanced  state  of  society,  and  the  extinction  of  the  collis- 
ions which  are  occasioned  by  intellectual  and  moral  anarchy,  and 
which  are  spreading  with  its  propagation. 

National  partie!-  I  have  adhered  throughout  my  survey  and  speculation 
pation.  to  my  orjginai  limitation, — speaking  solely  of  Western 

Europe,  and  taking  no  notice  whatever  of  the  rest  of  the  human 
race.  Such  must  be  the  course  of  the  positive  philosophers,  who 
must  leave  the  Asiatic  tribes,  and  even  those  of  î]astern  Europe,  to 
work  out  for  themselves  their  preparatory  conditions,  and  enter 
into  the  most  advanced,  as  the  circumstances  of  a  future  age  shall 
determine.  It  is  not  our  business  to  decide  by  anticipation  what 
that  preparatory  course  must  be,  nor  when  it  shall  terminate  ;  nor 
to  suppose  that  each  race  or  nation  must  imitate  in  all  particulars 
the  mode  of  progression  of  those  which  have  gone  before.  Except 
for  the  maintenance  of  general  peace,  or  the  natural  extension  of 
industrial  relations,  Western  Europe  must  avoid  any  large  political 
intervention  in  the  East;  and  there  is  as  much  to  be  done  at  home 
as  can  occupy  all  the  faculties  of  the  most  advanced  portion  of  the 
human  race. 

Though  the  five  nations  of  Western  Europe  are  essentially  homo- 
geneous, there  are  differences  among  them  all  which  affect  the  re- 
ception and  establishment  of  the  positive  philosophy  and  organiza- 
tion.   The  survey  that  we  have  made  of  the  negative  and  positive 
progression  affords  us  materials  for  a  judgment  as  to  the  aptitude 
of  each,  all  local   prejudice  being,  as  far   as  possible,  discarded. 
France  is  pointed  out  by  all  evidence  as  the  chief  seat 
of  social  reorganization,  from  the  decomposition  of  the 
old  system  being  earlier  and  more  complete  there  than  elsewhere, 
and  the  various  kinds  of  scientific  and  aesthetic  evolution  being,  if 
not  more  advanced,  of  greater  social  influence  than  in  other  coun- 
tries.   Industry,  if  not  specially  developed  to  the  greatest  extent, 
has  carried  up  the  temporal  power  to  an  unparalleled  political  posi- 
tion ;  and  there  is  a  national  unity  in  France  which  is  remarkable 
for  its  completeness  and  permanence.     The  disposition  of  men  of 
science,  philosophy,  and  art,  all  over  Europe,  to  regard  Paris  as  a 
common  country,  is  as  significant  as  the  subordination  of  all  France 
to  Paris,  in  showing  that  the  foremost  place,  which  has  been  so 
hardly  acquired,  is  likely  to  be  maintained.     I  am  dis- 
posed to  think  that  Italy  comes  next,  in  spite  of  her 
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want  of  nationality.  The  military  spirit  is  more  nearly  extinct 
there  than  anywhere  else;  the  theological  emancipation  is  complete, 
as  regards  cultivated  minds  ;  and  there  may  we  find  the  strongest 
traditional  sense  of  the  division  between  the  spiritual  and  the  tem- 
poral powers.  The  scientific  and  industrial  evolutions  are  almost 
as  much  advanced  as  in  France,  but  with  less  social  effect,  from  the 
extinction  of  the  theological  and  aristocratic  spirit  being  less  popu- 
lar. Both  are  nearer  however  to  their  final  ascendency  than  in 
any  other  nation.  The  aesthetic  evolution  is,  as  I  need  hardly  say, 
so  nearly  complete  and  universal,  as  to  have  sustained  speculative 
li  fe  in  even  the  lower  order  of  minds.  The  want  of  nationality  must 
keep  back  Italy  from  such  a  political  leadership  as  is  reserved  for 
France;  but  the  propagation  of  the  original  movement  is  not  hin- 
dered by  this.  On  the  contrary,  the  spiritual  reorganization  may 
be  thereby  stimulated,  as  a  result  both  of  the  special  presence  of 
Catholicism  and  of  the  greater  eagerness  for  a  European  unity,  from 
the  impossibility  of  establishing  an  Italian  one;  that  European  unity 
being  obtainable  only  through  intellectual  and  moral  regeneration. 
Next  comes  the  German  nation,  because  the  military  or 
feudal,  and  even  the  religious  spirit,  while  less  thorough- 
ly exhausted  than  in  Italy,  is  not  so  dangerously  incorporated  with 
the  movement  of  modern  society  as  in  England.  Nor  is  the  political 
influence  of  Protestantism  so  inwrought  and  universal  ;  nor  has  the 
temporal  concentration  of  power  assumed  the  aristocratic  form,  but 
the  far  more  favorable  one  of  monarchy.  The  great  danger  is  from 
the  metaphysical  spirit,  which  is  doubtless  more  prevalent  there 
than  anywhere  else  ;  but  it  is  certainly  rapidly  on  the  decline. 
Apart  from  that,  the  positive  evolution  is,  in  nearly  all  its  depart- 
ments, more  advanced  than  in  England,  and  especially  in  regard  to 
the  social  influence  which  belongs  to  it.  Though  the  philosophy 
may  be  mistaken,  the  philosophical  spirit  of  the  Germans  disposes 
them  to  general  meditation,  which  compensates  largely  for  the 
dispersive  tendencies  of  our  scientific  specialties.  The  industrial 
evolution,  while  less  developed  than  in  England,  is  nearer  to  its 
ultimate  destination,  because  its  expansion  has  been  more  indepen- 
dent of  aristocratic  rule.  The  want  of  nationality,  occasioned 
mainly  by  Protestantism,  may  be  of  a  different  character  from  the 
Italian  ;  but  it  acts  in  the  same  way  as  a  stimulus  to  the  positive 
regeneration  which  is  to  be  the  common  inheritance  of  Western 
Europe.  The  English  nation  seems  to  be,  for  reasons 
already  exhibited,  less  prepared  for  such  an  issue  than 
any  other  branch  of  the  great  family,  except  Spain,  where  retarding 
influences  of  a  special  kind  have  been  at  work.  We  have  seen  how 
the  feudal  spirit,  and  the  theological  also,  have  preserved  a  danger- 
ous political  consistence,  by  means  of  the  modification  which  they 
have  gradually  undergone, — a  consistence  which  is  compatible  with 
partial  evolutions  of  considerable  duration,  but  is  a  serious  obstacle 
to  final  reorganization.  The  retrograde,  or  at  least  the  stationary 
system  had  been  organized  there  with  unusual  strength,  in  both  its 
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spiritual  and  its  temporal  province.  The  English  constitution  is  as 
hostile  as  Jesuitism  itself  to  human  emancipation  ;  and  the  material 
compensation  which  has  been  offered  as  a  bond  of  incorporation 
with  the  modern  movement  has  become,  amidst  a  great  excitement 
of  industrial  activity,  a  serious  political  hinderance  in  many  ways, — 
among  others,  by  protracting  the  sway  of  an  aristocracy  which 
stands,  in  virtue  of  a  military  principle,  at  the  head  of  a  practical 
movement  ;  by  vitiating  the  mental  habits  of  the  people  at  large, 
through  an  exorbitant  prevalence  of  concrete  and  utilitarian  views; 
and  again,  by  encouraging,  to  the  injury  of  the  national  morals  and 
manners,  a  pride  and  cupidity  which  tend  to  separate  the  English 
people  from  the  rest  of  the  European  family.  This  disposition  has 
impaired,  as  we  have  seen,  the  development  of  science,  and  also  of 
art,  with  the  exception  of  Poetry,  great  as  are  the  individual  exam- 
ples of  achievement  in  both  :  and  the  social  influence  of  both  is  more 
immature  than  in  France,  Italy,  or  Germany.  All  this  is  no  hin- 
derance to  the  new  philosophy  finding  more  effectual  help  from  in- 
dividuals in  England  than  anywhere  else,  except  in  France,  pre- 
pared as  such  minds  are  by  the  social  state  in  which  they  live. 
They  are  saved  from  the  chimerical  hope,  so  fatal  on  the  continent, 
of  redemption  by  means  of  a  universal  imitation  of  the  British  con- 
stitution, whose  transitory  and  inadequate  character  must  be  better 
understood  at  home  than  on  the  continent.  Again,  if  the  practical 
spirit  be  exorbitant,  it  brings  one  advantage  with  it, — that,  while 
it  does  not  check  general  meditation  in  minds  to  which  such  con- 
templations are  congenial,  it  gives  them  a  character  of  clearness 
and  reality,  which  is  not  to  be  found  elsewhere.  Finally,  in  conse- 
quence of  the  inferior  social  importance  of  scientific  bodies,  indi- 
vidual savans  have  more  originality  than  on  the  continent,  and  can 
better  withstand  the  dispersive  tendencies  that  belong  to  the  regime 
of  speciality,  the  philosophical  conversion  of  which  will  probably 
encounter  fewer  obstacles  in  England  than  in  France.  There  is  no 
occasion  to  justify  at  any  length  my  assigning  the  last  place  to 
Spain.  Though  the  retrograde  system  is  in  reality  less 
substantial  than  in  England,  it  is  more  repressive,  from 
being  badly  administered.  The  extreme  enforcement  of  Catholi- 
cism has  been  less  favorable  than  in  Italy  to  mental  emancipation, 
and  to  the  maintenance  of  the  political  habits  of  the  Middle  Ages 
in  regard  to  the  separation  of  the  two  powers.  In  the  last  respect 
the  Catholic  spirit  was  much  impaired  through  a  too  close  incorpo- 
ration with  the  system  of  government  ;  so  as  rather  to  excite  vicious 
theocratic  tendencies  than  to  promote  a  rational  co-ordination  be- 
tween the  moral  and  the  political  power.  These  considerations 
however  do  not  impair  the  claims  of  Spain  to  admission  into  the 
great  European  commonwealth,  where  former  connection  is  an  all- 
sufficient  reason  for  present  inclusion,  notwithstanding  some  in- 
cidental embarrassment,  philosophical  or  political,  that  may  thence 
arise.  The  resistance  of  the  Spanish  people  to  the  oppressive  in- 
vasion of  Bonaparte  testifies  to  a  moral  energy  and  political  teria- 
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city  which,  in  that  country  particularly,  reside  in  the  mass  of  the 
people,  and  guaranty  their  fitness  for  the  final  system  when  their 
special  liabilities  to  retardation  shall  have  been  outgrown. 

We  see  that  the  preparation  for  the  positive  system  is  unequal 
among  these  five  nations  :  and  it  follows  that  in  the  working  out  of 
the  scheme  their  respective  advantages  should  be  laid  hold  of,  and 
converted  into  means  of  fulfilment.  This  must  be  done  by  the  co- 
operation of  the  best  minds  in  each  nation,  who  should  cooperation  of 
systemize  the  intellectual  and  moral  offices  which  are  linkers. 
declined  more  and  more  by  the  European  governments,  and  delivered 
over  to  independent  thinkers.  Such  thinkers  may  form  a  positive 
Council,  under  one  form  or  another,  and  act  either  by  reviewing  and 
renovating  all  human  conceptions  ;  or  by  instituting  seats  of  educa- 
tion for  the  advancement  of  positive  knowledge,  and  the  training  of 
fit  coadjutors  ;  or  by  regulating  the  application  of  the  system  through 
unremitting  instruction  of  all  kinds,  and  even  by  philosophical  inter- 
vention in  the  political  conflicts  which  must  arise  till  the  old  social 
action  is  exhausted. 

By  the  review  of  the  former  social  states  of  mankind,  and  the 
sketch  of  the  future  organization  of  society  which  I  have  now  com- 
pleted, I  trust  I  have  fully  redeemed  my  promises,  as  offered  both 
at  the  beginning  of  this  work,  and  at  the  outset  of  the  sociological 
portion.  At  a  time  when  moral  and  political  convictions 
are  fluctuating  for  want  of  a  sufficient  intellectual  basis,  socioiogfcai  & 
I  have  laid  the  logical  foundation  of  firm  convictions,  theory 
able  to  withstand  discordant  passions,  public  and  private.  At  a 
time  when  practical  considerations  are  excessively  preponderant,  I 
have  restored  the  dignity  of  philosophy,  and  established  the  social 
reality  of  sound  theoretical  speculations  by  instituting  a  systematic 
subordination  of  the  one  to  the  other,  such  as  is  essential  to  social 
stability  and  greatness.  At  a  time -when  human  reason  is  liable  to 
be  frittered  away  under  an  empirical  system  of  dispersive  speciality, 
I  have  announced,  and  even  introduced  the  reign  of  the  spirit  of 
generality,  under  which  alone  a  universal  sentiment  of  duty  can 
prevail. 

These  three  objects  have  been  attained  by  the  institution  of  a 
new  science,  the  last  and  most  important  of  all,  which  is  as 
positive  and  logical  as  any  of  the  other  sciences  I  have  treated  of, 
and  without  which  the  system  of  true  philosophy  can  have  neither 
unity  nor  substance.  The  future  progress  of  Sociology  can  never 
offer  so  many  difficulties  as  this  original  formation  of  it  ;  for  it 
furnishes  both  the  method  by  which  the  details  of  the  past  may 
serve  as  indications  of  the  future,  and  the  general  conclusions  which 
afford  universal  guidance  in  special  researches.  This  scientific 
foundation  completes  the  elementary  system  of  natural  philosophy 
prepared  by  Aristotle,  announced  by  the  scholastics  of  the  Middle 
Ages,  and  directly  proposed,  in  regard  to  its  general  spirit,  by 
lîacon  and  Descartes.     All  that  remains  for  me  to  do  is  to  co- 
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ordinate  the  elements  which  I  have  passed  under  review,  in  the  form 
of  six  fundamental  sciences,  under  the  heads  of  Method,  Doctrine, 
and  the  general  unity  of  the  positive  philosophy. 


CHAPTER  XIII. 

FINAL  ESTIMATE  OF  THE  POSITIVE  METHOD. 

Now  that  we  have  completed  our  review  of  the  six  great  sciences, 
it  is  evident  that  the  hierarchical  succession  from  Mathematics  to 
Sociology  is  the  means  by  which  our  understanding  is  gradually 
borne  up  to  the  definitive  point  of  view  of  the  positive  philosophy, 
the  true  general  spirit  of  which  could  not  otherwise  be  disclosed. 
We  have  traced  an  individual  evolution  corresponding  to  the  aggre- 
gate one,  that  we  may,  in  a  general  way,  consider  to  have  set  out 
from  the  conjoint  philosophical  and  scientific  action  of  Bacon  and 
Descartes,  in  alliance  with  Kepler  and  Galileo.  The  entire  survey 
was  necessary  to  the  estimate,  methodical  and  doctrinal,  of  each 
principal  phase  of  rational  positivism:  and  the  homogeneousness 
of  the  partial  disclosures  has  prepared  us  for  their  convergence  to- 
ward an  identical  final  philosophy, — never  till  now  ascertained.  All 
that  remains  for  me  to  do  is  to  exhibit  the  co-ordination  of  the  dif- 
ferent conceptions,  logical  and  scientific,  under  a  genuine  principle 
Principle  of  °f  unity  ;  by  which  we  may  discern  what  will  be  the 
unity.  intellectual  and  social  action  of  the  system  which  will 

henceforth  guide  the  conduct  of  human  life.  That  such  a  philo- 
sophical unity  is  the  first  condition  of  social  reorganization  the  pre- 
ceding chapter  has  shown  us  ;  ançl  those  who  do  not  feel  the  social 
want  are  becoming  more  and  mor^  aware  of  the  speculative  neces- 
sity. The  ancient  system  being  worn  out  and  discarded,  and  new 
materials  and  instrumentalities  being  obtained,  the  time  has  fully 
arrived  for  consolidating  the  great  speculative  evolution  of  the  last 
two  centuries,  under  penalty  of  sinking  into  the  mental  degradation 
which  disgraced  the  old  Greek  and  Mediaeval  populations  on  the 
expiration  of  an  old  regime,  and  before  the  institution  of  a  new. 

The  necessary  co-ordination  is  an  easy  task,  because  positivity 
has  been  presented  to  us  in  a  series  of  states,  more  and  more  com- 
plete, each  of  which  includes  all  that  went  before  ;  so  that  the  last, 
— the  most  complex  that  human  reason  can  ever  be  employed  upon, 
— is  the  universal  bond  of  connection  among  all  positive  specula- 
tions whatever.  Laborious  as  has  been  our  examination  of  the 
whole  series,  our  conclusions  may,  by  such  preparation,  be  drawn 
briefly,  and  without  any  difficulty. 

which  dement  The  chief  question  is  as  to  which  of  the  speculative 
*hnii  pnvi.il.       elements  must  finally  prevail  over  the  rest, — philosophi- 
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cal  unity  requiring  the  preponderance  of  one,  for  the  practical  devel- 
opment of  the  positive  principle.  The  constitution  of  the  scientific 
hierarchy  shows  that  the  intellectual  pre-eminence  must  belong  either 
to  the  first  or  the  last  degree  of  the  scale  ;  either  to  mathematics  or 
sociology  ;  for  they  alone  can  evidently  be  universal, — the  one  from 
its  origin,  and  the  other  from  its  destination.  Mathematical  science 
(in  which  we  may  here  include  astronomy,  as  the  embodiment  of 
mathematics)  claims  a  logical  supremacy,  in  virtue  of  the  indisputa- 
ble extension  of  geometrical  and  mechanical  laws  to  all  possible  or- 
ders of  phenomena.  In  the  other  view,  Sociological  philosophy  (in 
which  we  may  include  biology,  as  its  basis)  may  establish  its  claim, 
now  that  the  condition  of  genuine  positivity  is  fulfilled,  since  all 
speculations  of  every  kind  may  be  regarded  as  necessary  results  of 
the  speculative  evolution  of  the  human  race.  It  will  be  undisputed 
that  the  two  intermediate  sciences,  physics  and  chemistry,  have  no 
pretension,  on  account  of  either  origin  or  destination  to  be  more 
than  powerful  auxiliaries  of  the  rival  impulsions.  The  question  lies 
between  mathematics  and  sociology. 

According  to  my  theory,  Mathematics  necessarily  prevailed  during 
the  long  training  of  the  human  mind  to  positivism  ;  and  Sociology 
alone  can  guide  genuine  speculation  when  its  basis  is  once  fully  as- 
certained. This  distinction,  which  is  the  first  and  great-  Firit  fff>npral 
est  of  our  general  conclusions,  involves  at  once  the  ex-  conciuaoa 
planation  and  the  solution  of  the  lamentable  antagonism  which  has 
been  growing  up  for  three  centuries  between  the  scientific  genius 
and  the  philosophical, — the  one  having  claimed  a  positivity,  and  the 
other  a  generality,  which  are  now  for  the  first  time  reconciled.  Be- 
fore the  progression  of  the  human  race  was  referred  to  natural  laws, 
men  neglected  the  consideration  of  generality  for  that  of  positivity, 
because  the  generality  remained  connected  with  a  worn-out  system 
which  had  to  be  discarded  before  progress  could  be  made:  but  now 
that  the  positive  character  is  extended  to  all  orders  of  speculation, 
sociological  conceptions  may  resume  the  supremacy  which  belongs 
to  their  nature,  and  of  which  they  were  only  provisionally  deprived 
during  the  last  mediaeval  period,  by  the  temporary  exigencies  oc- 
casioned by  the  positive  evolution. 

We  have  seen,  throughout  this  Work,  that  Mathematical  science 
is  the  source  of  positivity  :  but  we  have  also  seen  that  mathemati- 
cal conceptions  are  by  their  nature  incapable  of  forming  a  genuine, 
complete,  and  universal  philosophy.  Yet  all  the  attempts  for  three 
centuries  past  to  constitute  a  philosophy  that  should  replace  that 
which  was  worn  out  have  proceeded  on  the  mathematical  principle. 
The  only  one  of  all  these  premature  attempts  which  deserves  eternal 
remembrance  on  account  of  its  services  is  the  Cartesian  philosophy, 
which  furnished  the  type  of  those  that  followed,  while  very  supe- 
rior to  them  all.  This  great  scheme,  which  laid  down  geometry 
and  mechanics  as  the  basis  of  universal  science,  happily  fostered 
for  a  century,  in  spite  of  its  enormous  inconveniences,  the  rise  of 
positivity  in  all  the  chief  departments  of   inorganic  philosophy: 


790  POSITIVE   PHILOSOPHY. 

but  it  not  only  failed  to  include  moral  and  social  researches,  and 
was  therefore  imperfect,  but  it  introduced  disturbance  into  the 
simplest  biological  speculations,  which  has  not  even  yet  entirely 
subsided.  However  vast  might  be  the  progress  of  mathematical 
theories,  they  could  never  get  over  this  imperfection,  which  became 
the  more  manifest,  the  stronger  were  the  efforts  to  apply  them  ;  and 
by  degrees  their  application  was  left  to  inferior  workers,  through  a 
confused,  but  increasing  sense  in  superior  minds  of  their  inapti- 
tude. The  attempts  to  find  a  starting-point  in  the  physico-chemi- 
cal sciences,  unjustifiable  as  they  were,  afford  evidence  of  the  need 
that  was  felt  of  a  universal  connection,  and  explain  why  even  phi- 
losophers, properly  so  called,  have  deserted  the  moral  and  social 
point  of  view  for  what  they  took  to  be  a  surer  basis.  The  fruit- 
lessnesa  of  the  notion  is  no  evidence  that  it  was  given  up  by  scien- 
tific men,  who  have  still  hoped,  with  every  accession  of  discovery, 
to  find  their  mathematical  principle  universally  applicable  at  last; 
and  the  practical  effect  of  their  persuasion  was  simply  to  prejudice 
them  against  any  other  systematic  conception,  and  even  against  any 
portion  of  natural  philosophy  which  was  too  complex  to  be  brought 
under  mathematical  management.  This  is,  even  now,  the  great 
obstacle  in  the  way  of  philosophical  advancement  ;  and  in  order  to 
sec  how  alone  positive  speculations  may  be  brought  into  universal 
connection,  the  best  way  evidently  is  to  compare  the  opposite  courses 
of  proceeding, — the  mathematical  and  the  sociological. 
The  Mnthemati-  ^  ^r  claims  of  the  mathematical  spirit  relate  chiefly 
cnieiemenr.  to  Method  ;  yet,  as  scientific  logic  there  first  arose,  it 
could  develop  all  its  characteristics  only  by  being  extended  to 
more  and  more  complex  subjects,  till,  through  greater  and  greater 
modification,  it  finally  entered  into  the  most  difficult  speculations 
of  all,  and  those  which  required  a  combination  of  all  anterior 
means  of  investigation,  as  well  as  those  ^hich  were  proper  to  them- 
selves. If,  then,  scientific  men  should  stand  forward  to  represent 
the  positive  attainments  made  in  their  respective  sciences,  the  soci- 
ologists would  be  the  only  ones  who  could  be  regarded  as  having  a 
complete  knowledge  of  the  positive  method,  while  the  geometers 
would  have  a  more  imperfect  conception  of  it  than  any  others, 
precisely  because  they  know  it  only  in  its  rudimentary  state,  while 
the  sociologists  alone  would  have  carried  it  out  completely.  I 
have  shown  how  the  relative  point  of  view,  in  opposition  to  the 
absolute  spirit  of  the  old  philosophy  is  the  distinctive  mark  of 
the  positive  philosophy  ; — now,  this  relative  spirit  is  scarcely  per- 
ceptible at  all  in  mathematical  conceptions, — the  extreme  facility 
of  mathematical  deduction,  often  little  other  than  technical  mechan- 
ism, tending  to  deceive  us  as  to  the  real  scope  of  our  knowledge. 
There  is  no  lack  of  examples  among  geometers  of  inquisition  into 
subjects  wholly  inaccessible  to  human  reason  ;  nor  of  obstinacy  in 
substituting  argument  for  observation.  Sound  biological  specula- 
tion, on  the  contrary,  perceives  philosophy  to  rest  on  an  historical 
basis  ;  and  this  fulfilment  of  the  first  condition  of  positivism  suffices» 
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to  give  sociology  the  supremacy.  Again,  the  sense  of  the  invari- 
ableness  of  natural  laws  can  not  be  much  developed  in  mathemati- 
cal researches,  though  it  originated  there  ;  because  the  extreme 
simplicity  of  geometrical  and  mechanical  phenomena  hardly  admits 
of  a  full  and  practical  generalization  of  this  great  philosophical 
idea,  notwithstanding  the  valuable  confirmation  arising  from  its  ex- 
tension to  celestial  phenomena.  Hence  it  is,  that  mathematicians 
drop  the  supposition  of  natural  laws  as  soon  as  they  encounter 
phenomena  of  any  considerable  degree  of  complexity,  and  espe- 
cially when  human  action  is  in  any  way  concerned  ;  as  we  see  by 
their  pretended  calculation  of  chances,  through  a  special  applica- 
tion of  mathematical  analysis, — an  extravagance  which  is  wholly 
incompatible  with  true  positivity,  but  from  which  the  vulgar  of  our 
algebraists  still  expect,  after  a  century  of  wasted  labor,  the  per- 
fecting of  some  of  the  most  difficult  of  human  studies.  In  the 
other  sciences  we  find  still  increasing  manifestations  of  the  invari- 
ableness  of  natural  laws  ;  but  in  sociology  alone  we  find  the  full 
illustration  of  it,  because  there  it  is  extended  to  the  most  complex 
of  all  events,  which  were  excluded  even  by  the  Cartesian  philos- 
ophy. Whichever  way  we  look  at  the  positive  method,  we  shall 
perceive  the  eminent  logical  superiority  of  the  sociological  over  the 
mathematical  point  of  view.  All  the  logical  resources  that  the  hu- 
man mind  can  employ  are  exemplified  in  mathematical  practice  ; 
but,  through  the  extreme  simplicity  of  the  subjects  to  which  they 
are  applied,  the  most  important  of  the  means  can  not  be  defined  ; 
and  their  scope  can  be  duly  estimated  only  when  their  chief  destina- 
tion is  found,  amidst  the  difficulties  of  an  increasing  complexity  of 
phenomena,  in  the  series  of  departments  of  natural  philosophy.  A 
reaction  ensues,  which  can  not  but  be  highly  favorable  to  mathemati- 
cal science,  while  it  exposes  the  precise  value  of  its  claims.  The 
comparative  method  proper  to  biology,  and  the  historical  method 
proper  to  sociology,  are  the  two  greatest  of  logical  creations, 
achieved  in  the  face  of  extreme  scientific  difficulties  :  but  the  dis- 
graceful ignorance  of  almost  all  geometers  of  these  two  transcend- 
ent methods  of  logical  investigation  shows  that  it  was  not  mathe- 
matics that  furnished  the  conception,  though  some  examples  of  them 
may  be  found  in  mathematical  science,  fruitless  and  unintelligible 
to  all  who  have  not  derived  them  from  their  original  source.  So 
much  for  the  logical  estimate. 

As  for  the  scientific, — the  superiority  of  the  sociological  spirit  is 
no  less  evident,  in  regard  to  the  universality  required.  Though 
the  geometrical  and  mechanical  point  of  view  is  universal,  in  as  far 
as  that  the  laws  of  extension  and  motion  operate,  in  an  elementary 
way,  upon  all  phenomena  whatever,  yet,  however  valuable  may  be 
the  special  indications  thence  arising,  they  can  never,  even  in  the 
simplest  cases,  obviate  the  necessity  of  a  direct  study  of  the  sub- 
ject ;  and  that  direct  study  must  always  be  the  preponderant  one. 
The  mathematical  conditions  moreover  become  vague  and  imper- 
fect in  proportion  to  the  complexity  of  the  case,  though  they  eau 
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never  be  absent,  and  must  always  be  taken  into  the  account,  as  I 
have  shown  by  my  estimate  of  astronomical  conditions  in  sociology. 
In  fact,  though  not  in  principle,  mathematical  science  has  restricted 
its  claims  to  the  field  of  inorganic  philosophy,  scarcely  even  con- 
templating the  admission  of  chemistry  in  some  remote  future  ;  a 
pretension  very  unlike  that  of  t he  universality  which  was  once 
proposed.  Hence  the  aecessity  of  other  guidance  in  moral  and  so- 
cial pursuit  ;  and  hence  the  confusion  and  barren  social  agitation 
of  modern  times.  If  restricted  to  the  inorganic  domain,  the  su- 
premacy of  mathematics  becomes  much  less  injurious:  but  even 
there  it  can  last  only  till  the  physicists  have  learned  to  take  the 
use  and  application  of  this  powerful  logical  instrument  into  their 
own  hands.  As  the  most  general  laws  of  inert  nature  must  remain 
for  ever  unknown  to  us,  from  our  inevitable  ignorance  of  cosmical 
facts,  properly  so  called,  the  mathematical  spirit  can  frequently 
handle  physical  questions  only  by  such  hypotheses  about  the  mode 
of  production  of  phenomena  as  1  have  before  exposed.  When  the 
repugnance  of  physicists  to  admit  geometers  to  solve  physical  prob- 
lems shall  have  taken  dur  effect,  the  supposed  mathematical  philos- 
ophy, which  appeared,  two  centuries  ago,  to  have  taken  possession 
of  the  whole  held  of  human  speculation,  will  be  reduced  to  one 
province  outside  its  own, — that  of  astronomy,  which  appears  to 
belong  properly  to  it,  in  virtue  of  the  geometrical  and  mechanical 
nature  of  its  corresponding  problems.  Even  there,  if  we  go  to  the 
extremity  of  the  case,  the  mathematical  interference  in  astronomy 
has  a  precarious  and  forced  character,  which  will  prove  to  be  merely 
transitory.  It  is  certain  that  astronomical,  like  physical,  discovery 
has  been  much  impeded  by  the  intrusion  of  the  geometers,  who  do 
not  perceive,  in  the  one  case,  any  more  than  in  the  other,  that  the 
pursuit  of  any  science  is  the  work  of  students  who  understand  the 
special  destination  of  the  instrument,  logical  or  material,  as  well 
as  its  structure.  The  mathematicians  would  reduce  the  whole  band 
of  physical  astronomers  to  the  rank  of  mere  settlers  of  certain  co- 
efficients, to  the  serious  injury  of  astronomical  discovery.  In  as- 
tronomy itself,  then,  it  appears  that  the  sway  of  the  mathematical 
spirit  is  likely,  not  to  increase,  but  rapidly,  to  decline,  till  it  shall 
be  at  length  restricted  to  its  own  province  of  abstract  and  con- 
crete mathematics.  It  is  only  owing  to  the  temporary  needs  of  the 
human  mind,  during  the  preparation  for  discarding  the  old  philos- 
ophy, that  any  other  expectation  was  ever  justifiable. 

From  these  considerations  I  have  been  able  to  show,  at  least  in 
the  way  of  exclusion,  that,  on  both  logical  and  scientific  grounds, 
the  sociological  spirit  must  be  recognised  as  supreme,  even  without 
any  elaborate  contrast,  of  its  high  aptitudes  for  universal  direction 
with  the  impotence  proper  to  the  mathematical  spirit.  As  the 
science  is  newly  created,  and  now  first  proposed,  this  is  not  the 
place  to  exhibit  at  length  its  certain  reactionary  effects  on  the  other 
sciences  ;  nor  would  the  few  special  examples  which  might  already  be 
cited  meet  with  due  appreciation  till  our  mental  habits  are  somewhat 
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improved  :  so  that  it  is  chiefly  à  priori,  under  sound  philosophical 
regulation,  that  the  rational  supremacy  of  the  sociological  spirit  over 
every  other  kind,  or  rather  degree,  of  the  scientific  spirit  may  be 
established:  but  the  immediate  grounds  of  this  procedure  are  so  un- 
questionable that  they  can  not  but  be  assented  to  by  all  duly-pre- 
pared minds. 

The  only  really  universal  point  of  view  is  the  human,  ^  Sodologl 
or,  speaking  more  exactly,  the  social.  This  is  the  only  cnl  dement 
one  which  recurs  and  is  perpetually  renewed,  in  every  department 
of  thought;  in  regard  to  the  external  world  as  well  as  to  Man. 
Thus,  if  we  want  to  conceive  of  the  rights  of  the  sociological  spirit 
to  supremacy,  we  have  only  to  regard  all  our  conceptions,  as  I  have 
explained  before,  as  so  many  necessary  results  of  a  series  of  deter- 
minate phases,  proper  to  our  mental  evolution,  personal  and  col- 
lective, taking  place  according  to  invariable  laws,  statical  and  dy- 
namical, which  rational  observation  is  competent  to  disclose.  Since 
philosophers  have  begun  to  meditate  deeply  on  the  intellectual  phe- 
nomena, they  have  always  been  more  or  less  convinced,  in  spite  of 
all  prepossession,  of  the  inevitable  reality  of  these  fundamental  laws; 
for  their  existence  is  always  supposed  in  every  study,  in  which 
any  conclusion  whatever  would  be  impossible  if  the  formation  and  S 
variation  of  our  opinions  were  not  subject  to  a  regular  order,  inde- 
pendent of  our  will,  and  the  pathological  change  of  which  is  known 
to  be  in  no  way  arbitrary.  But,  besides  the  extreme  difficulty  of 
the  subject,  and  its  vicious  management  hitherto,  human  reason 
being  capable  of  growth  only  in  social  circumstances,  it  is  clear  that 
no  decisive  discovery  could  be  made  in  this  way  till  society  should 
have  attained  a  generality  of  view  which  was  not  possible  till  our 
day.  Imperfect  as  sociological  study  may  yet  be,  it  furnishes  us 
with  a  principle  which  justifies  and  guides  its  intervention,  scientific 
and  logical,  in  all  the  essential  parts  of  the  speculative  system, 
which  can  thus  alone  be  brought  into  unity.  It  appears  to  me  that 
the  mere  existence  of  this  book  is  a  sufficient  testimony  to  the  reality 
and  fertility  of  the  new  general  philosophy  ;  for  it  presents  the  spec- 
tacle of  the  whole  range  of  sciences  subjected  to  one  point  of  view, 
without  interference  with  the  independence  of  any,  and  witli  a  confir- 
mation instead  of  a  weakening  of  their  respective  characters,  by  the 
power  of  a  single  though  t-by  the  application  of  a  single  general  law. 
Brief  as  my  expositions  have  necessarily  been,  thoughtful  readers 
can  not  but  be  aware  of  the  new  light,  generated  by  the  creation  of 
Sociology,  cast  upon  all  the  foregoing  sciences.  Considering  the 
inorganic  sciences  alone,  in  which  such  philosophical  intervention 
is  most  questioned,  we  shall  find  the  following  results  : — 

1.  In  Chemistry,  the  conception  of  facultative  dualism,  by  which 
difficulties  in  high  chemical  speculation  may  be  dealt  with  which 
had  hitherto  appeared  insurmountable  : 

2.  In  Physics  the  foundation  of  a  sound  theory  of  scientific  hypo- 
theses, for  want  of  which  the  positivity  of  the  leading  conceptions 
was  seriously  impaired: 
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3.  In  Astronomy,  the  just  estimate  of  sidereal  astronomy,*  and 
the  reduction  of  our  researches  to  our  own  system: 

4.  In  Mathematics,  the  rectification  of  the  basis  of  Rational  Me- 
chanics, of  the  whole  system  of  geometrical  conceptions,  and  of  the 
first  procedures  of  analysis,  ordinary  and  transcendental. 

All  these  improvements,  tending  alike  to  consolidation  and  ad- 
vancement, are  due,  more  or  less  directly,  to  the  supremacy  of  the 
historical  view  proper  to  sociology  ;  the  only  view  which  permits 
our  first  and  constant  attention  to  be  given  to  the  statical  and  dynam- 
ical working  out  of  questions  relating  to  the  respective  constitution 
of  the  various  parts  of  natural  philosophy. 

We  may  thus  fairly  decide  that  the  philosophical  principle  of 
unity  is  afforded  by  Sociology,  and  not  by  Mathematics.  As  the 
varying  constitution  of  the  speculative  class  necessarily  represents 
the  corresponding  situation  of  the  human  mind  in  general,  the  nascent 
positivism  of  the  last  three  centuries  1ms  given  to  the  mathematicians 
more  and  more  of  that  authority  which,  till  the  end  of  the  mediaeval 
period,  had  belonged  to  moral  and  social  researches.  This  provis- 
ional anomaly  will  now  come  to  an  end;  for,  when  sociological 
theory  has  once  reached  the  positive  state,  there  is  nothing  except 
the  opposition  of  the  ignorant  and  the  interested,  to  prevent  the 
human  view  from  resuming  its  natural  place  at  the  head  of  all  human 
speculation.  1  have  said  that  this  conclusion  was  not  only  the  first 
but  the  greatest:  and  in  fact,  the  question  of  supremacy  is  the  only 
one  important  to  decide,  at  the  point  thai  we  have  now  reached. 
The  only  possible  alternative  is  now  decided,  by  considerations 
drawn  from  abstract  Bcience  alone,  according  to  the  original  con- 
ditions of  this  Work  ; — that  abstract  science  which,  after  Bacon,  I 
have  called  the  First  Philosophy,  because  it  is  the  basis  of  all  spec- 
ulation whatever  ;  but  the  same  decision  may  be  reached  by  consid- 
erations of  concrete  science,  and  even  by  aesthetic  contemplation  : 
for  the  sociological  organization  of  positive  philosophy  favors  their 
expansion  ;  whereas  the  mathematical  mode,  if  fully  carried  out, 
would  be  fatal  to  it. 

In  regard  to  the  first  order  of  evidence, — if  abstract  science  must 
be  the  main  subject  of  speculative  study,  it  must  serve  as  the  basis 
of  concrete  science,  which  can  acquire  rationality  only  by  the  as- 
certainment and  due  description  of  the  philosophical  elements  con- 
cerned ;  and  the  mathematical  spirit,  urged  too  far,  and  countenan- 
cing the  use  of  analysis  alone,  is  incompatible  with  reality  and  con- 
centration necessary  to  the  study  of  the  existence  of  actual  beings. 
The  sociological  spirit,  on  the  contrary,  while  duly  preserving  its 
abstract  character,  is  highly  favorable,  by  both  complexity  of  subject 
and  generality  of  viewT,  to  the  mental  dispositions  requisite  for  the 
rational  cultivation  of  natural  history,  which  indeed  is,  from  its 
human  and  synthetic  character,  much  more  congenial  with  sociology 
than  with  any  other  fundamental  science, — not  excepting  even  biol- 
ogy.   The  general  interests  of  concrete  study  require  therefore  that 

*  Compare  p.  168,  note. 
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the  direction  of  abstract  philosophy  should  reside  in  the  science  in 
which  the  inconveniences  of  abstractness  are  reduced  to  the  utmost, 
in  virtue  of  the  most  complete  reality  of  the  habitual  point  of  view. 
The  same  considerations  apply  to  the  aesthetic  case.  The  socio- 
logical mode  must  be  fittest  to  regulate  the  subordination  of  the 
sense  of  the  beautiful  to  the  knowledge  of  the  true  :  and  the  scientific 
spirit  most  disposed  to  unity  must  be  most  suitable  to  the  synthetic 
character  of  aesthetic  contemplation,  which  always,  perceptible  or 
not,  relates  to  the  emotions  of  the  human  being.  If  the  positive 
philosophy  has  been  often  reproached  with  its  anti-aesthetic  charac- 
ter, it  is  owing  to  the  sway  of  the  mathematical  spirit  for  three  cen- 
turies,— the  dispersive  and  mechanical  tendency  of  which  affords 
fair  ground  for  the  reproach.  By  its  contrasting  character  of  true 
and  fertile  unity,  the  sociological  philosophy  will  prove  itself  more 
favorable  to  Art  than  the  theological,  even  in  the  polytheistic  period. 
The  positive  spirit,  in  its  sociological  form,  undertakes  to  disclose  the 
general  laws  of  the  human  evolution ,  of  which  the  aesthetic  evolution 
is  one  of  the  chief  elements  ;  and  the  requisite  historical  process  is 
eminently  adapted  to  exhibit  the  relation  which  must  ever  subordi 
nate  the  sentiment  of  ideal  perfection  to  the  idea  of  real  existence  : 
and  by  discarding  henceforth  all  superhuman  intervention,  sociolo- 
gical philosophy  will  establish  an  irreversible  agreement  between 
the  aesthetic  and  scientific  points  of  view. 

There  may  be  somewhat  more  doubt  in  regard  to  the  remaining 
case, — that  of  Industry  ;  because,  depending  as  it  does  on  the  knowl- 
edge of  the  inorganic  world,  geometrical  and  mechanical  first,  and 
then  physical  and  chemical, — it  may  appear  to  be  in  danger  of  aban- 
donment if  the  mathematical  spirit  loses  its  rank  in  scientific  specu- 
lation. I  might  allege  in  the  first  place,  that  there  would  be  no 
great  harm  in  retarding  the  progress  of  a  kind  of  activity  which, 
from  its  facility,  and  its  adaptation  to  the  commonest  inclinations, 
threatens  to  absorb  all  others  that  are  more  noble.  There  can 
never  be  any  serious  apprehension  that  the  growth  of  ideas  and  feel- 
ings suitable  to  a  renovated  social  condition  will  proceed  so  fast  and 
so  far  as  to  occasion  any  dangerous  industrial  negligence:  and  if 
such  a  thing  could  happen,  the  new  philosophy,  occupying  the  true 
point  of  view,  would  sufficiently  rectify  the  fault.  The  mathemati- 
cians may  be  incapable  of  estimating  social  researches,  but  sociologists 
are  free  from  their  blindness,  and  can  never  possibly  underrate 
mathematical  labors.  Again,  we  stand  in  much  greater  need,  for 
industrial  advancement,  of  a  better  use  of  means  already  acquired 
than  of  the  unregulated  accumulation  of  new  ones  ;  so  that  the  re- 
straint of  synthetic  tendencies  is  precisely  the  safeguard  that  we 
want  against  the  desultory  enterprises  of  wild  analytical  impulses  : 
and  thus  again  is  the  sociological  regime  more  favorable  titan  the 
mathematical  to  material  improvement.  Once  more,  when  the  action 
of  man  upon  nature  is  duly  systemized  under  the  new  body  of 
doctrine,  it  must  be  done  under  the  guidance  of  sociological  phi- 
losophy, which  alone  is  able  to  combine  all  the  scientific  aspects 
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requisite  for  the  great  work, — the  conditions  and  difficulties  of  \*hich 
are  yet  scarcely  suspected  by  our  engineers,  as  I  hinted  on  a  former 
page.  Near  the  beginning  of  the  volume  I  pointed  out  the  true  prin- 
ciple which  must  regulate  the  agreement  between  contemplation 
and  action  :  and  this  reference  must  suffice,  under  my  inability  to  go 
further  into  the  subject  here.  Thus  it  appears  that  the  supremacy 
of  sociological  philosophy  over  the  mathematical  is  confirmed  by  all 
concrete,  aesthetic,  and  technical  considerations.  The  toilsome  and 
protracted  preparation  by  which  this  position  must  be  attained  is 
shown  by  the  whole  economy  of  this  Work  ;  and  especially  by  the 
expositions  of  this  book.  The  vigor  and  patience  requisite  for  the 
Bcientific  and  Logical  preparation,  and  for  the  ability  to  connect 
special  progress  with  the  general  movement,  form  a  striking  con- 
trast with  the  ease  with  which  mathematicians  qualify  themselves 
for  the  authority  which  they  elaim.  A  few  years  spent  in  pursuing 
one  kind  of  studies,  so  simple  as  to  be  accessible  to  average  ability 
are  the  mathematical  qualification  :  but  the  result  has  been,  in  the 
most  triumphant  days  of  mathematical  ambition,  a  supremacy  more 
apparent  than  real,  and  wholly  destitute,  amidst  all  its  pretensions 
to  scientific  universality,  of  the  practical  reality  which  belongs  to 
sociological  ascendency. 

-  Rntagon-  This  unity,  thus  established  and  regarded  both  his- 
torically and  dogmatically,  puts  an  end  to  the  long  and 
fatal  antagonism  between  the  conceptions  which  relate  to  Man, 
and  those  which  concern  the  external  world.  Hitherto  they  have 
been  concluded  to  be  irreconcilable  ;  but  my  philosophical  solution 
combines  them  entirely  and  for  ever.  I  need  not  repeat  the  history 
of  this  antagonism,  from  the  first  antipathy  between  the  theologi- 
cal and  positive  spirit,  owing  to  their  assumption  of  the  opposite 
points  of  view,  through  the  Cartesian  compromise,  and  the  struggles 
of  the  mathematical  philosophy  with  expiring  theology  and  meta- 
physics, up  to  the  present  hour,  when  the  solution  is  offered  by  the 
extension  of  the  positive  spirit  to  moral  and  social  speculation,  af- 
fording all  the  positivity  of  the  one  and  all  the  generality  of  the 
other.  With  this  antagonism  disappears  that  other  fatal  one. 
closely  implicated  with  it,  by  which  intellectual  progress  appeared 
to  be  contradictory  to  moral  progress.  The  state  of  things  under 
which  mental  requirements  gradually  prevailed  over  moral  needs, 
dates  from  the  beginning  of  the  modern  transition, — and  it  was  its 
most  deplorable  condition.  The  more  deplorable  that  condition, 
the  more  regard  is  due  to  the  philosophy  which  alone  can  resolve 
the  antagonism.  We  have  seen  how  this  philosophy  takes  up  the 
best  work  of  Catholicism,  where  Catholicism  let  it  drop,  through 
its  connection  with  a  worn-out  system.  The  natural  preponderance 
of  Morals  which  I  have  shown  to  be  ascribable  to  the  positive  sys- 
tem, is  quite  as  indispensable  to  the  efficacy  of  the  intellectual,  as 
of  the  social  evolution  ;  for  indifference  to  moral  conditions,  so  far 
from  corresponding  with  the  exigencies  of  intellectual  conditions, 
is  a  growing  impediment  to  their  fulfilment,  inasmuch  as  it  impairs 
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the  sincerity  and  dignity  of  speculative  efforts,  already  too  sub- 
servient to  personal  ambition,  so  as  to  destroy,  in  course  of  time, 
the  very  germ  of  genuine  scientific  progress.  To  make  this  con- 
nection perfectly  clear,  it  is  necessary  to  strip  away  the  last  meta- 
physical illusions,  and  show  what  is  the  true  human  point  of  view, 
— that  it  is  not  individual  but  social  ;  for  under  either  the  statical 
or  the  dynamical  aspect,  Man  is  a  mere  abstraction,  and  there  is 
nothing  real  but  Humanity,  regarded  intellectually  or,  yet  more, 
morally.  It  is  only  through  its  holding  this  view,  that  the  theologi- 
cal philosophy  has  retained  any  of  its  influence  to  this  day  ;  and 
the  fate  of  the  metaphysical  philosophy  is  decided  by  its  inability 
to  treat  of  Man  otherwise  than  individually.  The  same  vice  marked 
the  positive  system,  while  it  was  directed  by  the  mathematical  spirit 
alone  ;  and  this  compelled  philosophers,  as  Cabanis  and  Gall,  for 
instance,  to  fix  on  biology  as  the  centre  of  scientific  unity.  This 
was  so  far  a  good  as  that  it  brought  the  modern  centre  of  organ- 
ization much  nearer  to  its  real  seat;  but  it  would  not  answer 
further  than  for  a  necessary  transition  ;  and  it  protracted  the  old 
intellectual  system  by  impeding  the  development  of  sound  social 
speculation,  which  it  looked  upon  as  merely  a  natural  corollary  of 
biological  studies.  Whether  the  science  of  the  individual  is  insti- 
tuted metaphysically  or  positively,  it  must  be  utterly  ineffectual  for 
the  construction  of  any  general  philosophy,  because  it  is  excluded 
from  the  only  universal  point  of  view.  The  evolution  of  the  indi- 
vidual mind  can  disclose  no  essential  law  :  and  it  can  afford  neither 
indications  nor  verifications  of  any  value  unless  brought  under  the 
methods  of  observation  taught  by  the  evolution  of  the  human  mind 
in  general.  Thus,  the  biological  phase  is  only  the  last  introductory 
stage,  as  each  of  the  preceding  sciences  had  been  before,  to  the 
development  of  the  positive  spirit,  by  which  its  own  scientific  and 
logical  constitution  must  be  consolidated.  The  preparation  being 
fully  accomplished,  and  the  positive  spirit  having  reached  the  last 
degree  of  generality,  we  may  judge  of  its  claims  by  comparing  it 
with  the  programme  drawn  so  powerfully  by  Descartes  and  Bacon, 
whose  chief  philosophical  aspirations  are  thus  found  to  be  united  in 
their  fulfilment,  however  incompatible  they  once  appeared.  Des- 
cartes denied  himself  all  social  research,  as  we  have  seen,  to  devote 
himself  to  inorganic  speculation,  from  which  he  knew  that  the 
universal  method  must  take  its  rise  ;  while,  on  the  contrary,  Bacon 
applied  himself  to  the  renovation  of  social  theories,  to  which  he 
referred  the  advancement  of  natural  science.  The  tendency  of 
Hobbes  was  the  same  ;  and  he  was  the  type  of  the  school.  The 
two  procedures,  complementary  to  each  other,  accorded,  the  one  to 
intellectual  demands  and  the  other  to  political  needs,  a  too  exclusive 
preponderance  which  must  reduce  both  to  merely  provisional  rank, 
— useful  as  both  were  in  their  place.  Descartes  directed  the  agency 
of  the  positive  spirit  in  inorganic  science  :  and  Hobbes  brought  to 
light  the  germs  of  true  social  science,  besides  assisting  to  over- 
throw the  ancient  system,  which  must  be  cleared  away  to  make 
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room  for  the  new.  The  one  method  prepared  the  general  position, 
of  the  final  question,  and  the  other  opened  logical  access  to  its  solu- 
tion. This  work  results  from  the  combination  of  the  two  evolu- 
tions, determined  under  the  influences  of  the  great  social  crisis,  by 
the  extension  of  the  positive  spirit  to  subjects  verging  on  social 
research.  Thus,  the  new  operation  consists  in  completing  the 
double  initiatory  procedure  of  Descartes  and  Bacon,  by  fulfilling 
the  two  conditions,  indispensable,  though  long  seeming  irreconcil- 
able, adapted  by  the  two  chief  schools  which  prepared  the  way  for 
the  positive  philosophy. 
spirit  of  tha  Such  is  the  relation  of  this  solution  to  the  present 
M«thod.  and  the  past.  As  to  the  future, — I  need  not  point  out 
the  unreasonableness  of  any  fears  that  the  supremacy  of  the  socio- 
logical philosophy  can  injure  any  of  the  anterior  sciences.  That  su- 
premacy would  be  compromised  by  the  neglect  of  anyone  of  them,. 
even  if  such  neglect  were  possible.  It  may  and  will  be  the  case 
that  irrational  and  undisciplined  labors  will  meet  with  less  favor 
and  less  impunity  than  hitherto  ;  and  also  that  the  highest  scientific 
capacity,  and  the  most  earnest  public  attention,  will  be  directed  to 
sociological  researches,  as  the  best  ability  and  interest  always  are 
at  the  command  of  the  needs  of  their  time.  But  there  is  nothing 
to  lament  in  either  of  these  results.  As  to  the  effect  on  private 
education,  there  is  no  greater  cause  of  anxiety.  The  sociological 
theory  requires  that  the  education  of  the  individual  should  be  a  re- 
production, rapid  but  accurate,  of  that  of  the  race.  In  his  brief 
career,  he  must  pass  through  the  three  stages  which  an  aggregate 
of  nations  has  wrought  out  with  infinite  comparative  slowness  ;  and 
if  any  material  part  of  the  experience  is  .evaded,  his  training  will 
be  abortive.  For  the  individual  then,  as  for  the  race,  mathematical 
speculation  will  be  the  cradle  of  rational  positivity  ;  and  the  claims 
of  geometers  are  certain,  therefore,  of  just  consideration, — and  the 
more,  as  the  order  and  urgency  of  the  needs  of  the  human  mind 
become  better  understood.  But  it  will  not  be  forgotten  that  a 
cradle  is  not  a  throne  ;  and  that  the  first  demand  of  positivity, 
in  its  humblest  degree,  is  to  have  free  way,  and  to  pursue  it  up 
to  the  point  of  universality,  which  is  the  only  limit  of  genuine 
education. 

These  are  the  considerations  which  prove  the  fitness  of  the  posi- 
tive philosophy  to  reconcile  the  antagonistic  methods  of  connecting 
our  various  speculations, — the  one  taking  Man  and  the  other  the 
external  world  for  its  starting-point.  Here  we  find  the  solution 
of  the  great  logical  conflict  which,  from  the  time  of  Aristotle  and 
Plato,  has  attended  the  entire  evolution,  intellectual  and  social,  of 
the  human  race  ;  and  which,  once  indispensable  to  the  double  pre- 
paratory movement,  has  since  been  the  chief  obstacle  to  the  fulfil- 
ment of  its  destination. 

Having  thus  ascertained  the  spirit  of  the  positive  method,  I  have 
to  indicate  briefly  its  nature  and  destination,  and  then,  its  institu- 
tion and  development,  in  its  complete  and  indivisable  state;  that  its 
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attributes,  hitherto  spontaneous,  may  be  duly  systemized,  from  the 
sociological  point  of  view. 

The  Positive  philosophy  is  distinguished  from  the  ancient,  as  we 
have  seen  throughout,  by  nothing  so  much  as  its  rejec-  Nature  of  the 
tion  of  all  inquiring  into  causes,  first  and  final  ;  and  its  Method, 
confining  research  to  the  invariable  relations  which  constitute  natural 
laws.  Though  this  mature  view  is  yet  too  recent  to  be  fully  incor- 
porated with  all  our  studies,  it  is  applied  to  every  class  of  element- 
ary conceptions,  and  is  firmly  established  in  regard  to  the  most 
simple  and  perfect, — showing  that  a  similar  prevalence  in  the  more 
complex  and  incomplete  is  merely  a  question  of  time.  The  true 
idea  of  the  nature  of  research  being  thus  attained,  the  next  step 
was  to  determine  the  respective  offices  of  observation  and  reasoning, 
so  as  to  avoid  the  danger  of  empiricism  on  the  one  hand,  and 
mysticism  on  the  other.  We  have  accordingly  sanctioned,  in  the 
one  relation,  the  now  popular  maxim  of  Bacon,  that  observed  facts 
are  the  only  basis  of  sound  speculation  ;  so  that  we  agree  to  what 
I  wrote  a  quarter  of  a  century  ago, — that  no  proposition  that  is  not  / 
finally  reducible  to  the  enunciation  of  a  fact,  particular  or  general,  J 
can  offer  any  real  and  intelligible  meaning.  On  the  other  hand,  we 
have  repudiated  the  practice  of  reducing  science  to  an  accumulation 
of  desultory  facts,  asserting  that  science,  as  distinguished  from  learn- 
ing, is  essentially  composed,  not  of  facts,  but  of  laws,  so  that  no 
separate  fact  can  be  incorporated  with  science  till  it  has  been  con- 
nected with  some  other,  at  least  by  the  aid  of  some  justifiable  hy- 
pothesis. Besides  that  sound  theoretical  indications  are 
necessary  to  control  and  guide  observation,  the  positive  nqmryint0 
spirit  is  for  ever  enlarging  the  logical  province  at  the  expense  of  the 
experimental,  by  substituting  the  prevision  of  phenomena  more  and 
more  for  the  direct  exploration  of  them  ;  and  scientific  progress  es- 
sentially consists  in  gradually  diminishing  the  number  of  distinct 
and  independent  laws,  while  extending  their  mutual  connection.  I 
have  explained  before  that  our  geometers  have  been  led,  by  con- 
templating only  the  wonderful  scope  of  the  law  of  gravitation,  and 
exaggerating  even  that,  to  expect  and  strive  after  an  impracticable 
unity.  Our  intellectual  weakness,  and  the  scientific  difficulties  with 
which  we  have  to  cope,  will  always  leave  us  in  the  midst  of  irreduci- 
ble laws,  even  in  regard  to  the  interior  of  each  science.  The  uni- 
versality which  is  proper  to  the  sociological  point  of  view  instructs 
us  how  to  establish  as  wide  a  connection  as  our  means  admit,  with- 
out repressing  the  spirit  of  each  science  under  a  factitious  mathemat- 
ical concentration.  In  this  way,  while  sound  generalization  will  be 
for  ever  reducing  the  number  of  really  independent  laws,  it  will 
not  be  forgotten  that  such  progress  can  have  no  value  whatever, 
except  in  its  subordination  to  the  reality  of  the  conceptions  which 
guide  it. 

The  next  important  feature  of  the  positive  method  is  Acmnhmcr  with 
the  accordance  of  its  speculative  conclusions  with  the  commo"  ■«■» 
development  of  popular  good  sense.     The  time  is  past  for  specula- 
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tion,  awaiting  divine  information,  to  look  down  upon  the  modest 
course  of  popular  wisdow.  As  long  as  philosophers  were  searching 
into  causes,  while  the  multitude  were  observing  indications,  there 
was  nothing  in  common  between  them  :  but  now  that  philosophers 
are  inquiring  for  laws,  their  loftiest  speculations  are  in  essential 
combination  with  the  simplest  popular  notions,  differing  in  degree 
of  mental  occupation,  but  not  in  kind.  I  have  repeatedly  declared 
in  this  work  that  the  philosophical  spirit  is  simply  a  methodical  ex- 
tension of  popular  good  sense  to  all  subjects  accessible  to  human 
reason, — practical  wisdom  having  been  unquestionably  the  agency 
by  which  the  old  speculative  methods  have  been  converted  into 
sound  ones,  by  human  contemplations  having  been  recalled  to  their 
true  objects,  and  subjected  to  due  conditions.  The  positive  method 
is,  like  the  theological  and  metaphysical,  no  invention  of  any  special 
mind,  but  the  product  of  the  general  mind  ;  and  the  positive  philos- 
opher takes  the  spontaneous  wisdom  of  mankind  for  his  radical  type, 
and  generalizes  and  systemizes  it,  by  extending  it  to  abstract  spec- 
ulations, which  have  thus  obtained  the  advancement  that  they  ex- 
hibit, both  in  their  nature  and  treatment.  It  is  only  by  the  popular 
determination  that  the  field  of  scientific  research  can  be  marked 
out,  because  that  determination  alone  can  be  perfectly  and  certainly 
free  from  personal  bias  of  every  kind,  and  directed  upon  impressions 
common  to  all  men;  and  it  is  in  fact  impossible  to  conceive  of 
either  the  origin  or  the  final  unanimous  propagation  of  positive 
speculations  apart  from  the  general  impulse  and  interest  in  them. 
The  commonest  facts  are,  as  I  have  often  said,  the  most  important, 
in  all  orders  of  knowledge;  and  we  have  seen  that  the  best  in- 
strumentalities of  rational  positivity  are  the  systemized  logical 
procedures  given  out  by  common  sense.  We  see  how  modern 
psychology,  setting  out  from  the  opposite  point, — from  the  dogmatic 
formation  of  the  first  principles  of  human  knowledge,  and  proceed- 
ing to  analyze  complex  phenomena  by  the  method  which  we  now 
reject  in  the  case  of  the  simplest, — has  never  yet,  with  all  its  toil 
and  perplexity,  risen  to  the  level  of  popular  knowledge  derived 
from  general  experience.  Public  reason  determines  the  aim  as  well 
as  the  origin  of  science  ; — directing  it  toward  previsions  which 
relate  to  general  needs;  as  when,  for  instance,  the  founder  of  as- 
tronomy foresaw  that,  as  a  whole,  it  would  afford  a  rational  deter- 
mination of  the  longitudes,  though  that  result  was  not  realized  till 
Hipparchus  had  been  dead  two  thousand  years.  The  proper  task 
of  positive  philosophers  is  then  simply  to  institute  and  develop  the 
intermediate  processes  which  are  to  connect  the  two  extremes  in- 
dicated by  popular  wisdom  ;  and  the  real  superiority  of  the  philo- 
sophical spirit  over  common  sense  results  from  its  special  and  con- 
tinuous application  to  familiar  speculations,  duly  abstracting  them, 
ascertaining  their  relations,  Bnd  then  generalizing  and  co-ordinating 
them  ; — this  last  process  being  the  one  in  which  popular  wisdom 
fails  the  most,  as  we  see  by  the  ease  with  which  the  majority  of  men 
entertain  incompatible  notions.     Thus  we  perceive  that  positive 
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science  is,  in  fact,  the  result  of  a  vast  general  elaboration,  both 
spontaneous  and  systematic,  in  which  the  whole  human  race  has 
borne  its  share,  led  on  by  the  specially  contemplative  class.  The 
theological  view  was  widely  different  from  this  ;  and  it  is  one  of  the 
distinctive  characters  of  the  positive  philosophy  that  it  implicates 
the  thinking  multitude  with  the  scientific  few  in  the  general  progress, 
— not  only  past  but  future  ;  showing  how  familiar  a  social  incorpora- 
tion is  reserved  for  a  speculative  system  which  is  a  simple  extension 
of  general  wisdom.  And  here  we  recognize  a  fresh  evidence  that 
the  sociological  point  of  view  is  the  only  philosophical  one. 

So  much  has  been  said  about  the  fundamental  principle    conception  of 
of  sonnd  philosophy  being  the  subjection  of  all  phenom-    natural  Iaws- 
«na  to  invariable  laws,  that  I  need  advert  to  it  here  only  because  it 
must  occupy  its  place  in  the  statement  of  our  general  conclusions. 
"We  have  seen  how  late  and  partial  was  the  development  of  the 
germs  of  this  truth  ;  how  the  principle  was  long  recognized  only  in 
geometrical  and  numerical  subjects,  which  seemed  naturally  placed 
beyond  the  theological  pale  that  included  everything  else  :  how  it 
began  to  show  its  value  when  it  made  its  way  into  astronomy  :  how 
it  afforded  the  intellectual  ground  of  transition  from  polytheism  to 
monotheism  :  how  it  was  introduced,  by  means  of  alchemy  and 
astrology,  into  physico-chemical-  speculations  :    how  scholasticism 
then  took  it  up,  and  extended  it  into  a  new  field  by  its  transient 
doctrine  of  a  Providence  submitting  its  action  to  rules  :  a  doctrine 
which,  by  its  apparent  reconciling  tendency,  has  protected  the  pos- 
itive principle  to  this  day,  while  it  was  spreading  through  all  the 
provinces  of  inorganic  philosophy,  and  taking  possession  at  last  of 
the  science  of  Man,  with  all  his  intellectual  and  moral  attributes. 
Here  its  progress  stopped,  till  I  extended  it  to  social  phenomena. 
Some  metaphysical  speculation  there  has  been  about  the  existence 
of  general  laws  of  society  ;  but  their  germs  have  never  been  brought 
to  light,  nor  their  application  to  the  most  common  and  interesting 
phenomena  been  exhibited  ;  but  the  exposition  made  in  this  work 
leaves  no  doubt  of  the  universal  presence  of  the  principle,  the  gen- 
erality of  which  is  in  the  way  henceforth  of  being  proved,  both  by 
its  philosophical  ascendency  and  its  agreement  witli  the  o-eneral 
mind,  to  the  satisfaction  of  all  thinking  men.     Nothing  but  the 
rotracted  influence  of  monotheistic  conceptions  could  have  thus 
ong  prevented  its  universal  acceptance  amidst  the  overwhelming 
evidence  of  law  afforded  by  the  fulfilment  of  rational  human  previs- 
ion ;  and  now,  the  nascent  discovery  of  sociological  laws  will  ex- 
tinguish all  remaining  opposition  by  withdrawing  its  last  province 
from  theological  explanation,  and  uniting  it  with  the  rest  of  the 
empire  of  human  knowledge.    While  completing  and  consolidating 
the  great  mental  revolution  begun  by  the  preceding  sciences,  j-his 
sociological  recognition  of  laws  perfects  the  conception  of  law   in 
all  the  other  provinces,  by  securing  to  them  that  independence  in 
the  case  of  each  science  which  they  could  not  obtain  under  the 
supremacy  of  the  mathematical  spirit  ;  for,  instead  of  being  regarded 

51 


I 


802  POSITIVE  PHILOSOPHY. 

as  an  indirect  consequence,  in  the  later  sciences,  of  their  action  in 
the  earlier,  and  as  even  growing  weaker  and  more  remote,  they  are 
suddenly  reinforced  in  importance  and  dignity  by  being  found  in 
full  action  in  a  region  inaccessible  to  mathematical  conceptions. 
The  sense  of  the  presence  of  invariable  laws,  which  first  arose  in 
the  mathematical  province,  is  fully  matured  and  developed  in  high 
sociological -speculation,  by  which  it  is  carried  on  to  universality. 

As  to  the  scientific  nature  of  these  laws,  our  ignorance  of  any 
thing  beyond  phenomena  compels  us  to  make  a  distinction  which 
does  not  at  all  interfere  with  our  power  of  prevision  under  any 
laws,  but  which  divides  them  into  two  classes,  for  practical  use. 
(  )ur  positive  method  of  connecting  phenomena  is  by  one  or  other  of 
two  relations, — that  of  similitude  or  that  of  succession, — the  mere 
fact  of  such  resemblance  or  succession  being  all  that  we  can  pre- 
tend to  know;  and  all  that  we  need  to  know;  for  this  perception 
comprehends  all  knowledge,  which  consists  in  elucidating  some- 
thing by  something  else, — in  now  explaining  and  now  foreseeing 
certain  phenomena  by  means  of  the  resemblance  or  sequence  of 
other  phenomena.  Such  prevision  applies  to  past,  present,  and 
future  alike,  consisting  as  it  does  simply  in  knowing  events  in  virtue 
of  their  relations,  and  not  by  direct  observation.  This  general 
distinction  between  the  laws  of  resemblance  and  those  of  succes- 
sion has  been  employed  in  this  work  in  the  equivalent  form  of  the 
statical  and  dynamical  study  of  subjects, — that  is,  the  study  of  their 
existence  first,  and  then  of  their  action.  This  distinction  is  not 
due  to  mathematics,  in  the  geometrical  part  of  which  it  can  not 
exist.  It  only  begins  to  be  possible  in  the  mechanical  portion  of 
mathematics;  manifests  its  character  when  the  study  of  living 
bodies  is  arrived  at,  and  organization  and  life  are  separately  con- 
sidered ;  and  finally,  is  completely  established  in  sociological  sci- 
ence, where  it  attains  its  full  practical  use  in  its  correspondence 
with  the  ideas  of  order  and  of  progress. 

Logically  considered,  these  laws  offer  one  more  distinction,  ac- 
cording as  their  source  is  experimental  or  logical.  The  force  and 
dignity  of  the  laws  are  in  no  way  affected  by  the  different  degrees 
of  credit  attached  to  the  modes  of  ascertaining  them.  And  it  is 
usually  a  mistake  to  assign  different  degrees  of  credit  to  two  modes 
of  ascertainment  which  are  necessary  to  each  other,  and  each  pref- 
erable in  some  portion  or  other  of  the  field  of  knowledge.  What 
the  one  finds,  the  other  confirms  and  elucidates  ;  what  the  one  in- 
dicates, the  other  searches  for  and  finds.  The  positive  system  re- 
quires, on  the  whole,  that  deduction  should  be  preferred  for  special 
researches,  and  induction  reserved  for  fundamental  laws.  The  Jif 
ferent  sciences  present  varying  facilities  for  the  application  of  the 
two  methods,  of  which  I  will  only  briefly  say  that  they  go  far  to 
compensate  each  other.  Sociology,  for  instance,  might  seem  to  be 
too  complex  for  the  deductive  method,  and,  at  the  same  time  less 
adapted  to  the  inductive  than  the  simpler  sciences  which  admit  of 
the  broadest  extension  of  the  positive  argumentation  :  yet  through  the 
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dependence  of  the  more  complex  sciences  on  the  simpler,  the  latter 
yield  à-priori  considerations  to  the  former,  which  actually  render 
the  greater  number  of  fundamental  ideas  deductive,  which  would  be 
inductive  in  sciences  that  are  more  independent.  Another  consider 
ation  is  that  the  more  recent  sciences,  which  are  the  more  complex, 
have  the  advantage  of  being  born  at  a  more  advanced  stage  of  the 
human  mind,  when  mental  habits  are  improved  by  a  stronger  prev 
alence  of  the  philosophical  spirit.  Thus,  if  a  comparison  were 
fairly  established  between  the  first  and  last  terms  of  the  scale  of 
sciences,  I  will  venture  to  say,  that  sociological  science,  though 
only  established  by  this  book,  already  rivals  mathematical  science 
itself,  not  in  precision  and  fecundity,  but  in  positivity  and  rational- 
ity. It  is  more  completely  emancipated  from  metaphysical  influ- 
ence :  and  it  is  so  interconnected  as  to  issue  in  unity,  as  I  have 
shown  by  deducing  from  a  single  law  the  general  explanation  of 
each  of  the  successive  phases  of  the  human  evolution.  There  is 
nothing  comparable  to  this  in  the  whole  range  of  the  anterior  sci- 
ences, except  the  perfect  systemization  achieved  by  Lagrange  in 
his  theory  of  equilibrium  and  motion,  with  regard  to  a  subject 
much  less  difficult  and  much  better  prepared  :  and  this  proves  the 
natural  aptitude  of  sociology  for  a  more  complete  co-ordination, 
notwithstanding  its  recency  and  complexity,  in  virtue  simply  of  its 
natural  position  at  the  close  of  the  encyclopaedical  scale. 

These  considerations  point  out  to  us  the  correlative 
characters  which  distinguish  the  positive  method  of 
philosophizing, — the  logical  and  the  scientific.  The  first  consists  in 
the  preponderance  of  observation  over  imagination,  contrary  to  the 
earliest  mode  of  proceeding.  We  have  no  longer  anything  to  fear 
from  theological  appeals  to  the  imagination  :  but  the  metaphysical 
procedure,  which  follows  neither  fictions  nor  facts,  but  its  own 
train  of  entities,  is  still  too  attractive  to  minds  which  are  not  suf- 
ficiently established  in  positive  practices.  It  is  still  necessary  to 
point  out  that  laws  are  the  true  subject  of  investigation,  and  that 
the  function  of  imagination  in  philosophizing  is  to  create  or  perfect 
the  means  of  connection  between  established  facts,  but  not,  in  any 
case,  to  meddle  with  the  point  of  departure  or  the  direction  of  the 
inquiry.  Even  in  the  à-priori  mode  of  preceding,  the  general  con- 
siderations which  direct  the  case  have  been  derived  from  observa- 
tion in  the  science  concerned  or  in  some  other.  To  see  in  order  to 
foresee  is  the  business  of  science  :  to  foresee  everything  without 
having  see>_  anything  is  only  an  absurd  metaphysical  Utopia,  which 
still  obtains  too  much  favor.  The  scientific  view  which 
corresponds  with  this  logical  one  is,  that  the  positive  bt 
philosophy  substitutes  the  relative  for  the  absolute  in  the  study  of 
qualities.  Every  inquiry  for  causes  and  modes  of  production  in- 
volves the  tendency  to  absolute  notions;  and  the  *  tendency  there- 
fore existed  throughout  the  theological  and  metaphysical  periods! 
The  greatest  of  modern  metaphysicians,  Kant,  deserves  immortal 
honor  for  being  the  first  to  attempt   an  escape  from   the  absolute  in 


Logical  method. 


t) 


804  POSITIVE   PHILOSOPHY. 

philosophy,  by  his  conception  of  a  double  reality,  at  once  objective 
and  subjective  ;  an  effort  which  shows  a  just  sense  of  sound  philos- 
ophy. Placed  as  he  was  however  between  the  Cartesian  philosophy 
behind  and  the  positive  philosophy  in  its  completion  before  him,  ho 
could  not  give  a  truly  relative  character  to  his  view  ;  and  his  suc- 
cessors lapsed  into  the  absolute  tendencies  which  he  had  restrained 
for  a  time.  Now  that  the  scientific  evolution  comprehends  social 
speculations,  nothing  can  stop  the  decay  of  the  absolute  philosophy. 
Inorganic  science,  presenting  the  external  world,  where  Man  ap- 
pears only  as  a  spectator  of  phenomena  independent  of  him,  shows 
that  all  ideas  in  that  sphere  are  essentially  relative, — as  I  have  be- 
fore remarked,  especially  with  regard  to  Weight,  for  one  instance. 
Biology  confirms  the  testimony  by  showing,  with  regard  to  individual 
Man,  that  the  mental  operations,  regarded  as  vital  phenomena,  are 
subject,  like  all  other  human  phenomena,  to  the  fundamental  rela- 
tion between  the  organism  and  its  medium,  tha  dualism  of  which 
constitutes  life,  in  every  sense.  Thus,  all  our  knowledge  is  neces- 
sarily relative,  on  the  one  hand,  to  the  medium,  in  as  far  as  it  is 
capable  of  acting  on  us,  and  on  the  other  to  the  organism,  in  as  far 
as  it  is  susceptible  of  that  action  ;  so  that  the  inertia  of  the  one  or 
the  insensibility  of  the  other  at  once  destroys  the  continuous  reci- 
procity on  which  every  genuine  idea  depends.  This  is  especially 
noticeable  in  instances  in  which  the  communication  is  of  a  single 
kind,  as  in  astronomical  philosophy,  where  ideas  cease  in  the  case 
of  dark  stars  or  of  blind  men.  All  our  speculations,  as  well  as  all 
other  phenomena  of  life,  are  deeply  affected  by  the  external  con- 
stitution which  regulates  the  mode  of  action  and  the  internal  con- 
stitution which  determines  its  personal  result,  without  our  being 
able  in  any  case  to  assign  their  respective  influences  to  each  class 
of  conditions  thus  generating  our  impressions  and  our  ideas.  Kant 
attained  to  a  very  imperfect  equivalent  of  this  biological  concep- 
tion :  but,  if  it  could  have  been  better  accomplished,  it  would  have 
been  radically  defective,  because  it  relates  only  to  the  individual 
mind  ;  a  point  of  view  much  too  remote  from  philosophical  reality 
to  occasion  any  decisive  revolution.  The  only  natural  and  sound 
view  was  obviously  one  which  should  present  a  dynamical  estimate 
of  collective  human  intelligence,  through  its  whole  course  of  devel- 
opment. This  is  at  length  done  by  the  creation  of  Sociology,  on 
which  the  entire  elimination  of  the  absolute  in  philosophy  now 
depends.  By  it,  biology  is  rendered  complete  and  fertile  ;  showing 
that  in  the  great  elementary  dualism  between  the  mind  and  the 
medium,  the  first  is  subjected  also  to  successive  phases  ;  and  espe- 
cially disclosing  the  law  of  this  spontaneous  evolution.  Thus  the 
statical  view  showed  us  merely  that  our  conceptions  would  be  mod- 
ified if  our  organization  changed,  no  less  than  by  a  change  in  the 
medium  :  but,  as  the  organic  change  is  purely  fictitious,  we  did  not 
get  rid  of  the  absolute,  as  the  unchangeableness  seemed  to  remain. 
But  our  dynamical  theory,  on  the  contrary,  considers  prominently 
the  gradual  development  of  the  intellectual  evolution  of  humanity, 
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which  takes  place  without  any  transformation  of  the  organism,  the 
continuous  influence  of  which  could  not  have  been  left  out  of  the 
inquiry  but  by  the  vicious  freedom  of  abstraction  that  characterizes 
metaphysical  study.  This  last  effort  alone,  therefore,  is  thoroughly 
effectual  in  destroying  the  absolute  philosophy  :  and  if  it  were  pos- 
sible that  I  could  be  mistaken  as  to  the  true  law  of  human  develop- 
ment, the  only  inference  would  be  that  we  must  find  a  better  soci- 
ological doctrine  ;  and  I  shall  still  have  constituted  the  only  method 
that  could  lead  to  positive  knowledge  of  the  human  mind,  regarded 
henceforth  in  the  whole  of  its  necessary  conditions.  Mental  im- 
mutability being  thus  discarded,  the  relative  philosophy  is  directly 
established  :  for  we  have  been  thus  led  to  conceive  of  successive 
theories  as  accelerated  approximations  toward  a  reality  which  can 
never  be  rigorously  estimated, — the  best  theory  being,  at  any 
time,  that  which  best  represents  the  aggregate  of  corresponding 
observations,  according  to  the  natural  course  so  well  understood  by 
scientific  minds  ;  to  which  sociological  philosophy  adds  a  complete 
generalization,  and  thenceforth  a  dogmatic  sanction. 

If  there  should  be  any  fear  for  the  stability  of  opinions,  ?ta(,i]ity  of  opin. 
under  this  view,  it  is  enough  to  point  out  that,  in  a  stat-  ionfl- 
ical  aspect,  however  different  the  universe  may  appear  to  any  exist- 
ing and  any  conceivable  order  of  beings,  the  foundation  of  knowl- 
edge must  be  essentially  the  same  in  all  cases,  differing  largely  in 
degree,  but  not  in  kind.  Both  the  experimental  and  the  logical 
part  of  every  idea  must  be  of  the  same  sort  to  all  minds,  however 
differing  in  intensity  ;  and  we  can  not  deny  the  universality  of  the 
intellectual  laws  without  denying  that  of  all  the  other  biological 
laws.  The  inferior  animals  know  the  universe  much  less  than  we 
do,  as  superior  beings  might  know  it  much  better,  by  more  complete 
observation  and  more  general  reasoning  :  but  in  all  these  cases,  the 
subject  of  investigation  and  the  basis  of  conception  remain  the  same, 
amidst  wide  differences  of  degree,  such  as  we  see  in  a  small  way 
every  day  among  men  of  different  capacities, — even  mental  maladies 
not  affecting  the  case.  In  a  dynamical  view,  it  is  clear  that  the 
variations  in  human  opinion,  according  to  time  and  place,  do  not 
affect  the  radical  uniformity  ;  for  we  now  know  the  Is w  of  evolution 
to  which  these  mutations  are  subject.  There  never  would  have 
been  any  apprehension  about  the  matter,  except  for  the  absolute 
philosophy  which  could  not  conceive  of  truth  apart  from  immutabil 
ity  :  and  to  this  it  is  owing  that  modern  thinkers  of  the  revolution- 
ary school  sever  themselves  wholly  from  the  past,  and  regard  all 
ancient  opinion  as  a  kind  of  chronic  state  of  mental  alienation  with- 
out inquiring  any  more  into  the  reasons  of  its  cessation  than  into 
its  origin.  Our  historical  survey  has  shown  us  that,  through  succes- 
sive phases,  the  human  race  was  advancing  toward  the  fundamental 
truth  to  which  we  ourselves  are  only  approximating,  without  any 
hope  of  attaining  it.  Sound  philosophy  interprets  to  us  the  prog- 
ress, analogous  to  our  own,  by  which  the  general  mind  grew  up 
toward  maturity,  through  the  same  principle  of  an  increasing  ac- 
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cordance  between  observations  and  conceptions,  which  now  con- 
vinces us  of  the  progressive  reality  of  our  various  positive  ideas, 
since  the  inquiry  into  laws  prevailed  over  the  search  after  causes. 
Such  is  the  relative  character  of  the  sociological  philosophy, — set- 
ting before  us  the  great  human  evolution,  subject  to  a  determinate 
course;  governing  at  each  period  aggregate  human  thought,  so  as 
to  reconcile  the  most  mutually  repugnant  systems,  by  referring  each 
to  its  corresponding  position,  without  ever  compromising  the  strength 
of  the  final  decision  by  any  such  eclecticism  as  now  aspires  to  lead 
the  intellectual  movement,  while  itself  perpetually  oscillating  be- 
tween the  absolute  and  the  arbitrary,  which  it  appears  equally  to 
admire.  The  spectacle  of  dogmatic  variations,  as  exhibited  in  hu- 
man history,  which  is  really  dangerous  to  unfortified  understandings, 
is  thenceforth  converted,  by  a  judicious  historical  observation,  into 
a  direct  and  permanent  BOurce  of  the  firnmest  and  most  extensive 
agreement. 

Destination  of  Such  is  the  nature  of  the  positive  method.  The  next 
toe  Mei  inquiry   is  of  its  destination, — in   regard  to  the   indi- 

vidual, the  race,  speculative  life  and  practical  life.  The  theoretical 
office  in  regard  to  the  individual  consists  in  satisfying  tin;  double 
need  of  extending  and  connecting  his  real  knowledge.  The  con- 
nection between  our  conceptions  offered  by  the  old  philosophies, 
hindered  their  extension  by  providing  beforehand  an 
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explanation  to  suit  all  imaginable  cases  ;  and  the  con- 
sequence would  have  been  a  total  obstruction  of  knowledge,  but  for 
the  secondary  questions,  pertaining  to  common  affairs,  which  dis- 
closed the  operation  of  laws,  without  which  Man  could  not  have 
guided  his  conduct  from  hour  to  hour.  From  this  accessory,  special 
and  desultory  positivity,  genuine  investigation  proceeded  at  length, 
and  manifested  its  aptitude,  first  to  connect  our  conceptions,  and 
by  that  very  connection  to  extend  them  ;  and  then,  using  every  ex 
tension  to  perfect  the  anterior  connection.  Though  the  introduction 
of  new  facts  may  appear  to  disturb  the  positive  arrangement,  all 
experience  proves, — and  the  experience  is  now  long  enough  to  be 
relied  on, — that  the  positive  method  solves  ail  such  difficulties  by 
its  faithful  subordination  of  conceptions  to  realities.  Meeting  these 
two  needs  as  it  meets  those  of  order  and  progress  in  social  affairs, 
its  function  may  be  simply  described  as  constituting  the  general 
harmony  of  our  intellectual  system,  so  as  to  express  the  natural 
pre-eminence  of  statical  over  dynamical  needs. — those  of  existence 
over  those  of  motion,  in  the  case  of  the  race  as  well  as  the  indi- 
vidual. The  relative  character  of  the  philosophical  spirii  exhibits 
this  logical  coherence  as  always  constituting  the  most  decisive  testi- 
mony to  the  reality  of  our  conceptions,  because  their  correspondence 
with  our  observations  is  thus  secured,  and  we  may  depend  upon 
being  as  near  the  truth  as  the  corresponding  state  of  things  allows. 
Now,  as  all  rational  prevision  consists  in  passing  regularly  from  one 
idea  to  another,  in  virtue  of  their  mutual  connection,  such  a  previs- 
ion is  necessarily  the  most  perfect  criterion  of  true  positivity, — 
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manifesting  as  it  does  the  destination  of  that  fundamental  harmony 
which  makes  the  extension  of  our  knowledge  result  from  its  gen- 
eral co-ordination.  It  is  true,  the  feebleness  of  the  speculative 
faculties  in  the  human  being  prevents  these  intellectual  needs  from 
being  very  prominent  ;  but  they  are  more  keenly  felt  than  might  be 
supposed  from  the  patient  resignation  with  which  the  human  mind 
has  endured  a  philosophical  system  which  affords  them  no  satisfac- 
tion ;  and  it  is  a  proof  of  this  that  there  has  never  been  a  time  when 
the  introduction  of  new  truth  from  without  has  not  been  hailed  with 
extreme  eagerness  ;  an  avidity  which  shows  that  theological  and 
metaphysical  explanations  had  been  put  up  with  merely  under  the 
impossibility  of  obtaining  anything  better,  and  without  in  any  degree 
impairing  the  cerebral  appetite  for  sound  alimentation.  The  very 
weakness  of  our  understandings  is  only  another  reason  for  our  in- 
voluntary predilection  for  real  knowledge, —  important  as  is  the 
comfort  to  us  of  reposing  on  the  steadiness  and  continuity  which 
can  not  be  recognised  in  single  phenomona,  and  which  bring  all 
irksome  doubt  to  a  welcome  close.  Even  greater, — immeasurably 
greater, — is  the  service  rendered  to  the  race  by  the 
speculative  office  which  is  thus  important  to  the  indi- 
vidual ;  for  it  constitutes  the  logical  basis  of  human  association 
It  harmonizes  the  collective  in  the  same  way  as  the  individual  mind, 
by  means  of  the  same  property,  though  with  unequal  rapidity  in  the 
two  cases.  The  resemblance  between  the  individual  and  the  col- 
lective human  mind  assures  us  that  whatever  philosophy  constitutes 
a  logical  coherence  in  a  single  mind  may  be  relied  on,  for  that  rea- 
son, to  bring  all  thinkers  into  harmony,  sooner  or  later.  It  is  in 
this  way  that  great  philosophical  minds  become  the  intellectual 
guides  of  Humanity,  undergoing  first  the  mental  revolution  which 
they  make  easier  and  more  speedy  to  others  by  its  manifestation  in 
themselves.  If  this  oneness  of  interest  was  evident  amidst  the  ex- 
travagances of  former  philosophies,  it  must  be  complete  and  irre- 
sistible in  the  positive  state, — all  minds  speculating  on  a  common 
basis,  open  to  their  examination,  but  untouched  by  their  authority, 
and  proceeding  by  a  homogeneous  course  from  the  same  starting- 
point  to  identical  investigations, — their  inequality  affecting  only  the 
date  of  their  success.  The  inverse  action  is  clear; — that  such  an 
inevitable  and  unanimous  concurrence  must  confirm  the  reality  of 
the  new  conceptions,  no  less  than  their  opportuneness.  In  another 
view,  no  partial  intelligence  can  so  separate  itself  from  the  general 
mass  as  not  to  be  essentially  carried  on  with  it, — even  if  it  be — as 
an  extreme  case — that  of  a  wise  physician  compelled  to  live  among 
madmen,  whose  vehement  convictions  inevitably  act  upon  his  own. 
The  most  profound  thinker  will  therefore  never  forget  that  all  men 
must  be  regarded  as  coadjutors  in  discovering  truth,  as  well  as  in 
applying  it.  However  nobly  bold  may  be  the  genius  destined  to 
advance  the  general  wisdom,  its  absolute  isolation  would  be  as 
irrational  as  immoral.  The  state  of  abstraction  which  is  a  condition 
of  high  intellectual  achievements,  involves  so  much  danger  of  error , 
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by  either  negligence  or  illusion,  that  every  good  mind  will  prize  the 
control  of  the  general  reason,  steadying  and  correcting  his  particu- 
lar adventurous  course,  till  he  shall  have  established  his  claim  to 
that  general  assent  which  is  the  object  of  his  labors.  This  specu- 
lative convergence,  once  obtained,  becomes  the  first  elementary 
condition  of  true  association,  which  requires  a  union  of  concurrent 
interests,  with  not  only  a  sufficient  conformity  of  sentiment,  but 
also,  and  above  all,  of  opinions  ;  this  triple  foundation  being  indis- 
pensable to  practical  and  durable  association,  from  the  household 
up  to  the  whole  human  race.  The  deep-seated  hatred  always  aroused 
by  serious  intellectual  disagreement,  indicates  that,  notwithstanding 
the  feebleness  of  our  intellectual  faculties,  any  action  on  them  affecte 
the  whole  of  our  conduct,  and  that  human  association  requires,  in 
its  highest  state,  their  universal  coincidence.  I  need  only  point  to 
the  disturbances,  personal,  domestic,  and  social,  occasioned  by  the 
old  philosophy  which  once  exercised  a  harmonizing  influence,  how- 
ever imperfect,  to  show  the  need  of  the  new  philosophy,  which  can 
alone  furnish  the  basis  of  true  intellectual  communion,  manifesting 
a  consistenee  and  extension  to  which  the  past  can  afford  no  paral- 
lel. This  is  the  speculative  destination  of  the  positive  method,  for 
individual  and  collective  Man. 
Speculative  •  Whenever,  in  the  course  of  this  work,  we  have  noticed 
lile-  the  intellectual  needs  that  relate  to  practical  life,  we 

have  found  them  confirmatory  of  my  view  of  the  positive  philosophy. 
It  is  as  the  bnsis  of  rational  action  that  science  has  hitherto  been 
universally  prized;  and  that  attribute  will  never  lose  any  of  its 
value.  We  have  seen  throughout  how  practical  needs  have  genera- 
ted science  in  all  departments  ;  though  the  science  could  not  have- 
been  thus  generated  if  our  mental  tendencies  had  not  been  favorable- 
to  it;  since  the  practical  aptitude  of  positive  theories  could  be  dis- 
covered only  by  adequate  culture,  driving  out  theological  and  met- 
aphysical chimeras  which  made  much  larger  promises.  When 
once  the  relation  of  science  to  practical  wants  was  made  clear  in  a 
few  cases,  it  became  a  very  effectual  stimulus  to  the  philosophical 
spirit  by  exposing  the  impotence  of  the  system  of  arbitrary  wills 
and  entities  in  directing  Man's  action  upon  nature  ;  and  the  rational- 
ity and  positivity  of  our  conceptions  were  proved,  to  the  eminent  ad- 
vantage of  lofty  scientific  speculation,  when  prevision  was  made  the 
ground  of  action,  and  the  humblest  practical  problems  were  seen 
to  be  connected  with  the  highest  theoretical  researches  ;  as  in  the 
arts  which  relate  to  astronomy.  Though  some  few  minds  find  suffi- 
cient stimulus  to  the  philosophical  labor  which  is  repugnant  tc  our 
nature  in  the  need  to  know  phenomena  and  to  connect  them,  the 
philosophical  discipline  would  have  been  considerably  retarded  if 
practical  exigencies  had  not  afforded  a  more  general  instigation. 
By  completing  the  system  of  natural  philosophy,  the  creation  or 
sociology  must  prodigiously  extend  the  relation  between  speculation 
practical  îif  an(^  Pra°tice,  which  must  henceforth  embrace  all  possible- 
cases.     The  rational  subordination  of  art  to  science  has 
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already  begun  to  be  organized,  however  imperfectly,  in  the  natural 
order  of  the  sciences,  beginning  with  the  geometrical  and  mechanical 
arts,  proceeding  through  the  physico-chemical,  and  now,  in  our 
own  time,  including  the  biological,  which  are  concerned  with  the 
preservation  of  health  and  the  treatment  of  disease.  The  political 
art  remained  unattempted, — its  proud  severance  from  all  theory 
whatever  being  a  mere  testimony  to  the  radical  insufficiency  of  any 
theory  yet  proposed,  and  being  destined  to  give  way  whenever  the 
general  reason  shall  perceive  that  here,  as  in  other  departments, 
phenomena  are  referred  to  real  natural  laws,  such  as  may  habitual- 
ly supply  practical  guidance.  Hence  again,  as  in  other  cases,  philos- 
ophy will  derive  fresh  stimulus  from  its  connection  with  practice,  and 
our  knowledge  will  increase  and  improve  bothinpositivityand  ration- 
ality. In  thus  ascertaining  the  destination  of  the  positive  method, 
we  arrive  at  a  better  knowledge  of  its  nature,  through  the  inquiry 
into  the  direction  of  its  efforts,  and  the  degree  of  precision  they 
admit  of.  In  the  absence  of  all  guidance,  in  the  earliest  days  of 
positivism,  its  spirit  applied  itself  to  everything  that  came  in  its 
way  ;  but  the  blind  instinct  must  yield,  with  the  progress  of  science, 
to  philosophical  discipline,  sanctioned  by  the  popular  good  sense 
which  is  always  opposed  to  a  useless  expenditure  of  our  intellectual 
forces.  When  our  theoretical  labors  are  duly  organized,  the  highest 
scientific  and  philosophical  minds  will  be  at  command,  to  give  their 
attention  to  the  great  subjects  of  the  period,  instead  of  being  wasted 
as  they  are  at  this  day;  and  the  limit  of  research  will  be  fixed  no 
less  indisputably  than  its  kind,  from  its  being  ascertained  to  what 
point  the  natural  laws,  which  are  the  real  object  of  study,  are  com- 
patible with  detail  in  investigation.  We  find  in  various  cases,  and 
especially  in  astronomy,  that  sound  theory  can  not  successfully 
transcend  the  precision  demanded  by  practical  needs, — a  purpose- 
less inquisition  being  too  likely  to  end  in  destroying  laws  already 
established,  without  any  substitution  of  new  guidance. 

One  more  suggestion  remains,  with  regard  to  the  Liiertyof 
destination  of  the  positive  method;  that,  from  its  rel-  method, 
ative  spirit,  it  determines  the  kind  of  liberty  of  option  left  to  our 
understandings  in  the  formation  of  conceptions,  as  long  as  we  re- 
spect the  reality  of  external  laws.  In  the  construction  of  scientific 
works,  we  may  give  them  the  most  suitable  form,  as  we  would  ii, 
the  aesthetic  province.  There  are  two  kinds  of  cases  to  be  con 
sidered  in  each  department  of  research;  those  which  are,  though 
of  a  positive  nature,  indefinitely  inaccessible,  and  those  which  are 
simply  premature,  but  on  which  it  is  of  consequence  to  us  to  have 
some  kind  of  opinion,  as  a  basis  for  speculation.  In  the  first  class 
are  included  questions,  arising  in  every  province  of  natural  phi- 
losophy, which  our  reason  can  never  solve,  but  which  may  yet  be 
regarded  as  positive,  because  it  is  conceivable  that  they  would  be 
manageable  by  a  better  organized  intelligence,  qualified  for  a  more 
complete  investigation  and  more  powerful  deductions.  In  such  a 
case,  we  may  select  such  artifices  as  are  suggested  by  the  genius  of 
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the  science  concerned,  with  due  care  that  they  shall  aid,  and  not 
impede,  the  accretion  of  real  knowledge.  Of  this  kind  is  the  hy- 
pothesis spontaneously  adopted  in  physics,  relative  to  the  molecular 
constitution  of  bodies;  and  the  device  of  dualism  which  I  suggested 
in  chemistry,  in  aid  of  the  higher  speculations  of  the  science.  In 
the  second  case,  it  is  only  necessary  to  apply  the  theory  of  hypo- 
theses, siilliciently  treated  of  in  connection  with  physics;  and  which, 
when  duly  applied  to  practice  without  abuse,  can  not  hut  improve 
the  cultivation  of  genuine  knowledge.  'Thus  we  find  the  philosophi- 
cal view  of  the  study  of  natural  laws  to  he.  that  that  study  rep- 
resents to  us  the  external  world,  by  satisfying  the  essential  in- 
clinations of  our  reason,  as  far  as  is  allowed  by  the  precision  pre- 
scribed by  our  practical  needs.  Our  statical  laws  correspond  to 
this  instinctive  predilection  for  order  and  agreement;  and  our  dy- 
namical laws  accord  with  our  irresistible  tendency  to  believe  in  the 
perpetuity  of  any  return  once  established. 

We  have  now  only  to  consider  the  institution  and  gradual  de- 
velopment of  the  positive  method. 

The  whole  procedure  of  our  reason  affords  promise 
ûjemHtfaod.  that  the  positive  philosophy  will,  in  course  of  time, 
comprehend  all  subjects  of  human  thought;  not  only  science,  but 
art,  —  aesthetic  and  technical.  Yet,  while  keeping  this  prospect 
in  view,  we  must  abide  by  the  double  preparatory  division 
which  has  thus  far  existed; — between  speculation  and  practice 
first;  and  then  between  scientific  and  aesthetic  contemplation. 
We  have  seen  that  these  divisions  date  from  the  polytheistic  period; 
the  first  becoming  visible  under  the  theocratic  phase,  and  the  other 
under  the  Greek  system;  and  both  having  persisted  to  this  day, 
notwithstanding  the  growing  importance  of  their  mutual  relations. 
In  all  the  six  provinces  of  knowledge,  we  find  the  first  condition 
of  mental  progress  to  be  the  independence  of  theory,  as  no  concep- 
tions could  have  been  formed  if  the  theoretical  point  of  view  had 
been  inseparable  from  the  practical.  We  see  too  how  both  must 
have  entire  freedom, — the  theoretical  spirit  to  retire  into  its  con- 
dition of  analytical  abstraction,  and  the  practical  to  occupy  itself 
with  specialities.  If  either  repressed  the  other,  the  consequences 
would  be  fatal  to  progress  :  the  practical  supremacy  would  ex- 
tinguish those  tendencies  which  are  already  too  wreak;  and  the 
theoretical  would  exclude  reality  by  preventing  any  practical 
operation  from  being  completed.  Our  mental  habits,  generated  by 
the  old  philosophy,  induce  us  to  exaggerate  the  value  of  a  priori 
considerations.  They  are  very  efficacious  if  wisely  instituted  and 
conducted;  but  the  first  condition  of  their  utility  is,  that  they  should 
be  applied  by  the  practical  spirit  in  each  concrete  case,  the  scientific 
data  being  merely  comprehended  among  the  elements  of  the  special 
combination  employed.  Any  greater  subordination  of  the  practical 
to  the  theoretical  than  this,  could  lead  to  nothing  but  hopeless  dis- 
turbance. The  nature  of  modern  civilization  tends  to  obviate  such 
disturbance,  by  establishing  the  division  in  more  and  more  clearness  ; 
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and  now  the  sociological  spirit  entirely  consolidates  it,  by  extending 
it  to  political  conditions,  in  the  way  that  we  have  seen.  The  division 
between  the  two  kinds  of  contemplation, — the  scientific  and  the 
aesthetic, — is  much  less  disputed,  though  it  is  less  marked.  Even  v 
when  imagination  ruled  in  philosophy,  the  poetical  spirit,  in  its 
utmost  freedom,  always  recognised  its  subordination  to  the  phil- 
osophical spirit,  through  the  fundamental  relation  which  connects 
the  sense  of  the  beautiful  with  the  knowledge  of  the  true,  and  there- 
by subjects  the  ideality  of  Art  to  the  collective  conditions  of 
scientific  reality.  As  reorganization  proceeds,  their  combination 
will  become  closer,  and  especially  in  practical  life, — Art  affording 
to  Science,  in  return  for  a  secure  basis,  not  only  intellectual  solace 
and  moral  stimulus,  but  much  reactive  aid  in  perfecting  its  phil- 
osophical character.  Under  a  relative  philosophy,  Art  may  be 
employed  as  it  could  not  be  under  an  absolute  system,  in  facilitating 
scientific  expression,  and  even  suggesting  modes  of  scientific  pur-  . 
suit.  Whatever  may  be  the  ulterior  value  of  such  a  connection,  the 
distinction  between  the  two  kinds  of  contemplation  will  always 
be  radical,  and  the  more  abstract  and  general  will  always  govern 
the  less. 

A  more  modern,  but  wholly  indispensable  division  remains  to  be 
noticed  ;  that  between  abstract  and  concrete  science,  as  Abstract  and 
established  by  me  through  the  whole  course  of  this  concr« t(>  Science» 
Work.  Bacon  was  the  first  who  saw  (and  he  but  indistinctly)  that 
what  he  called  the  first  First  Philosophy  (because  it  must  form  the 
basis  of  the  whole  intellectual  system)  could  result  only  from  an 
abstract  and  analytical  study  of  the  elementary  phenomena  which, 
in  varied  combination,  constitute  the  existence  of  natural  beings, 
for  the  purpose  of  ascertaining  the  laws  proper  to  each  order  of 
incidents,  considered  directly  and  apart  from  the  beings  which 
manifest  it.  From  no  clear  and  express  understanding  of  this  dis- 
tinction, but  merely  because  it  was  impossible  to  proceed  otherwise, 
scientific  progress  has  been  guided  by  it  for  two  centuries  past  :  for, 
as  we  have  seen  throughout,  concrete  science,  or  natural  history, 
properly  so  called,  could  not  be  even  undertaken  till  abstract  sci- 
ence was  instituted  in  regard  to  all  the  orders  of  elementary  phe- 
nomena concerned  ;  every  concrete  inquiry  involving  the  combina- 
tion of  the  two.  Now,  it  is  only  in  this  work,  which  first  constitutes 
the  final  and  most  important  science,  that  the  condition  has  been 
fulfilled  ;  and  it  is  therefore  not  surprising  that  the  great  scientific 
speculations  between  Bacon's  time  and  ours  have  been  of  an  abstract 
character, — the  concrete  speculations  during  the  same  interval 
having  been  necessarily  impotent  :  nor  can  such  a  forced  and  em- 
pirical observance  of  the  Baconian  precept  preclude  the  necessity 
of  the  demonstration  which  discloses  the  full  bearings  of  the  sugges- 
tion. Though  the  creation  of  Sociology,  by  completing  and  systemi- 
zing  the  first  philosophy,  must  soon  insure  an  adequate  treatment  of 
concrete  questions,  it  is  not  the  less  important  to  remember  that  the 
institution  of  the  positive  method  must  for  ever  rest  upon  the  divis- 
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ion,  without  which  the  two  already  pointed  out  would  be  altogether 
insufficient.  This  division  constitutes  in  fact  the  most  powerful  and 
delicate  of  all  the  general  devices  required  by  the  speculative  work- 
ing out  of  the  positive  system.  The  simplest,  most  general,  and 
highest  point  of  view  attainable  by  the  philosophical  spirit  has  been 
reached  by  a  gradual  process  of  abstraction,  discarding  first  prac- 
tical requirements,  then  aesthetic  impressions,  and  finally,  concrete 
conditions:  and  if  this  last,  founded  on  the  same  logical  grounds 
as  the  others,  had  not  accrued  to  complete  their  efficacy  the  positive 
philosophy  could  not  have  yet  existed.  In  the  simplest  cases,  even 
those  of  astronomical  phenomena,  we  have  semi  that  no  general  law 
could  be  established,  while  bodies  were  considered  in  their  collective 
concrete  existence,  from  which  it  was  necessary  to  detach  the  lead- 
ing phenomenon,  and  then  to  Bubject  it  to  abstract  examination, 
which,  again,  might  react  on  the  study  of  the  most  complex  realities. 
The  grand  application  of  this  Logical  precept  is  however  in  the  case 
of  sociological  theories,  from  their  extreme  complexity:  and  in  this 
province  we  see  what  rationality  has  been  established,  amidst  all 
the  dangers  arising  from  a  mass  of  unorganized  learning,  by  my 
having  put  aside  all  concrete  disturbance,  in  order  to  seize,  in  its 
simplicity,  the  law  of  human  movement,  leaving  all  apparent  anom- 
alies to  be  reduced  to  principle  afterward,  as  in  the  astronomical 
case.  The  maintenance  of  the  division  is  necessary  here  for  the 
same  reasons  as  in  regard  to  the  two  others,  under  penalty  of  lapse 
into  such  confused  views  and  desultory  speculations  as  we  have  with 
so  much  difficulty  escaped  from  :  and  if  this  seems  to  remove  the 
theoretical  view  too  far  from  the  practical,  there  will  be  a  compensa- 
tion in  a  superior  generality,  testifying  to  the  necessity  of  the  polit- 
ical and  philosophical  separation  recommended  in  the  last  chapter 
as  the  basis  of  modern  reorganization. 

These  are  the  three  stages  of  successive  abstraction,  the  combina- 
tion of  which  determines  the  gradual  institution  of  the  positive 
method,  in  a  spontaneous  manner  at  first,  and  afterward  systemat- 
ically. As  the  method  is  neither  more  nor  less  than  a  philosophical 
extension  of  popular  wisdom  to  abstract  speculation,  it  is  clear  that 
its  basis,  corresponding  with  that  of  common  sense,  admits  of  no 
useful  dogmatic  explanation.  If  on  this  ground  we  decline  looking 
for  such  dogmatic  explanation  of  the  lowest  subjects  of  speculation, 
— of  which  all  we  can  say  is  that  our  ideas  are  spontaneous  and 
universal — much  more  must  we  abstain  from  such  barren  and  vicious 
systemizing  in  logical  researches,  properly  so  called.  Thus  are  the 
logical  and  scientific  points  of  view  to  be  finally  regarded  as  cor- 
relative and  indivisible  aspects  of  each  positive  theory,  neither  be 
ing  in  reality  more  susceptible  then  the  other  of  an  abstract  and 
general  appreciation,  independent  of  any  determinate  manifestation. 
Thus  they  have  been  treated  throughout  this  work,  in  which  the 
logical  training  has  always  co-existed  with  the  scientific,  and  their 
connection  being  such  that  the  scientific  results  of  one  science  have 
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often  been  found  to  be  the  logical  resources  of  another  ;  a  fact  which 
shows  the  impossibility  of  separating  them. 

Thus  have  we  ascertained  the  composition  of  the  positive  method  : 
and  we  have  only  further  to  mark  out  the  systematic  co- 
ordination of  the  chief  successive  phases  which  it  has       fhlleï™  °f 
naturally  presented. 

No  irrational  exaggeration  of  the  claims  of  Mathe- 
matics can  ever  deprive  that  part  of  philosophy  of  the 
property  of  being  the  natural  basis  of  all  logical  education,  through 
its  simplicity,  abstractness,  generality,  and  freedom  from  disturbance 
by  human  passion.  There,  and  there  alone,  we  find  in  full  develop- 
ment the  art  of  reasoning,  all  the  resources  of  which,  from  the  most 
spontaneous  to  the  most  sublime,  are  continually  applied  with  far 
more  variety  and  fruitfulness  than  elsewhere  ;  whereas,  the  art  of 
observation,  though  there  receiving  its  first  scientific  application,  is 
scarcely  traceable,  even  in  mechanics.  The  more  abstract  portion 
of  mathematics  may  in  fact  be  regarded  as  an  immense  repository 
of  logical  resources,  ready  for  use  in  scientific  deduction  and  co- 
ordination: yet,  as  the  human  mind  is  indisposed  to  the  most  abstract 
speculation,  it  is  geometry,  rather  than  analysis,  that  will  always 
be,  in  a  logical  view,  the  chief  of  the  three  branches  of  mathematics, 
and  the  fittest  for  the  first  elaboration  of  the  positive  method.  When 
Descartes  chose  geometry  for  the  ground  of  his  organization  of  the 
relation  of  the  abstract  to  the  concrete,  he  made  it  the  centre  of 
mathematical  conceptions,  as  analysis  found  there  vast  material  and 
a  noble  application,  in  return  for  the  generality  which  it  imparted. 
Mechanics,  on  the  contrary,  though  yet  more  important  than  geom- 
etry, in  a  scientific  view,  has  by  n»  means  the  same  logical  value, 
on  account  of  its  greater  complexity  ;  and  the  obligations  of  analy- 
sis to  it  are  but  secondary  and  indirect.  In  passing  from  geometri- 
cal to  dynamical  speculations,  we  feel  how  near  we  are  to  the  limits 
of  the  mathematical  province,  from  the  extreme  difficulty  of  treating 
the  simplest  questions  in  a  thoroughly  satisfactory  manner. — We 
have  seen  abundant  reasons,  in  the  course  of  our  survey,  why  the 
mind  that  confines  itself  within  the  mathematical  province  is  subject 
to  a  variety  of  fatal  snares,  and  very  ill  prepared  for  the  loftiest 
aims  of  human  reason.  Without  recapitulating  the  faults  and  errors 
arising  from  the  misuse  of  the  mathematical  spirit,  it  is  enough  to 
say  that  when  a  sound  philosophy  prevails,  it  will  be  felt  that  the 
first  phase  of  positive  logic  not  only  can  not  dispense  with  those 
which  follow,  but  must  look  to  them  for  much  reactive  assistance 
from  their  combination,  without  which  mathematical  logic  itself  can 
not  be  completely  understood  and  valued. 

These  considerations  show  us  the  value  of  the  next 
phase,  the  astronomical,  in  which  the  positive  method 
obtains  a  second  degree  of  development,  in  the  closest  connection 
with  the  first.     It  is  overlaid,  as  we  have  seen,  with  mathematical 
ideas  and  procedures  ;  but,  discarding  these  as  far  as  possible,  we 
shall  find  that  the  distinction,  logical  and  scientific,  between  this 
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phase  and  the  last  is  much  greater  than  is  commonly  supposed.  In 
geometry,  the  disproportion  between  the  observation  employed  and 
the  consequences  obtained  is  so  great  as  to  render  the  function  of 
observation  almost  inappreciable  :  whereas,  in  astronomy  it  is  distinct 
and  direct.  Here,  as  the  simplest  and  most  general  of  the  four  re- 
sources for  obtaining  knowledge,  it  shows  what  may  be  done,  in  the 
most  unfavorable  situation,  by  a  single  sense  in  ascertaining  the 
most  intellectual  kind  of  truth.  Not  less  striking  is  the  interven- 
tion of  the  logical  processes  which  here  guide  an  investigation  sin- 
gula rly  indirect  :  and  thus  if,  in  a  scientific  view,  astronomy  is  fairly 
regarded  as  the  most  fundamental  part  of  the  system  of  inorganic 
knowledge,  it  is  no  less,  in  a  logical  view,  the  most  perfect  type  of 
the  general  study  of  nature.  Here  men  Learned  to  modify  the  ear- 
liest philosophy  by  conceptions  derived  from  the  study  of  the  ex- 
ternal world  ;  and  here  we  find  the  fittest  dogmatic  exposition  of 
rational  positivity.  Here,  throughout  all  time,  will  be  found  the 
first  philosophical  sense  of  natural  law;  and  here  may  be  learned 
what  is  meant  by  the  explanation  of  any  phenomenon,  by  means  of 
resemblance  or  connection.  The  whole  of  its  historical  and  dogmat- 
ic course  discloses  the  agreement  between  our  conceptions  and  our 
observations  which  is  the  essential  character  of  real  knowledge.  It 
yields  us  the  true  theory  of  scientific  hypotheses  ;  and  it  proves  that 
its  rationality  is  not  less  satisfactory  than  its  positivity,  by  offering 
the  first  and  most  perfect  example, — thus  far  indeed  the  only  one, 
of  that  rigorous  philosophical  unity  which  must  be  kept  in  view  in 
every  order  of  speculation.  No  other  science,  again,  has  so  familiar- 
ly manifested  that  rational  prevision  which  is  the  most  marked  char- 
acteristic of  positive  theory.  Its  imperfections  proceed  from  a  want 
of  definiteness  in  the  circumscription  of  the  objects  and  the  subjects 
of  its  researches  ;  an  imperfection  which  time  will  cure.  Mean- 
while it  appears  that,  contrary  to  popular  notions,  the  astronomical 
phase  is  a  stage  in  advance  of  the  mathematical,  in  all  essential 
logical  respects,  and  much  nearer  the  true  philosophical  condition. 
pi.y  ic-  and  For  logical  purposes,  we  may  combine  physics  and 

Chemistry.  chemistry,  though  for  scientific  examination  they  must 
be  separated.  The  only  logical  feature  of  chemistry  is  its  art  of 
systematic  nomenclature  :  otherwise,  it  merely  applies,  in  a  less 
perfect  way,  the  general  method  of  investigation  developed  by 
physics.  In  combination,  these  two  sciences  form  the  bond  between 
the  two  extremes, logically  and  scientifically:  on  the  one  hand  com- 
pleting the  study  of  the  universe,  and  preparing  for  that  of  Human- 
ity, and,  on  the  other,  exhibiting  an  intermediate  complexity  of 
subject,  and  corresponding  to  a  medium  state  of  positive  investiga- 
tion. They  require  all  foregoing  resources  for  investigation,  and 
present  a  new  mode  of  observing.  In  physics,  the  experimental 
method  takes  its  rise  ;  and  it  is  immediately  attended  by  the  logical 
resource  of  the  corpuscular  or  atomic  theory  ;  both  being  limited 
to  the  same  kind  of  investigations.  When  the  logical  and  scientific 
conditions  proper  to  the  position  in  the  scale  are  fulfilled,  there  can 
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bo  Tio  doubt  that  this  third  phase  of  rational  positivity  will  be  found 
to  be  as  superior  to  the  astronomical  phase  as  that  is  to  the  mathe- 
matical, imperfect  as  it  now  is  in  its  oscillation  between  a  barren 
empiricism  and  an  oppressive  mysticism,  metaphysical  or  algebraic. 
The  varied  and  complex  nature  of  such  an  order  of  investigations 
could  not  admit,  even  under  a  better  intellectual  system,  of  a  pre- 
cision and  co-ordination  comparable  to  those  permitted  by  celestial 
theories  ;  but  these  imperfections,  transient  or  permanent,  do  not 
prevent  the  sense  of  natural  law  from  receiving  here  a  considerable 
extension,  by  being  applied  to  the  most  complex  phenomena  of  in- 
organic existence. 

The  next  step  is  from  inert  to  living  nature  :  and  we 
see  the  positive  method  rising  to  a  new  application  100gy' 
much  more  different  from  ijie  three  former  than  they  are  from  each 
other,  and  which  will  make  this  new  science  as  essentially  superior 
to  the  preceding  by  its  logical  plenitude  as  by  its  scientific  import- 
ance, when  its  conditions  are  thoroughly  understood.  Thus  far,  in- 
vestigations have  permitted  and  required  an  almost  indefinite  par- 
celling out  ;  but  the  interconnection  of  biological  phenomena  is  such 
that  no  analytical  operation  can  be  conceived  of  otherwise  than  as 
introductory  to  a  synthetical  determination, — the  division  between 
the  abstract  and  the  concrete  being  all  the  while  maintained,  and 
the  more  carefully  on  account  of  the  small  interval  that  separates 
them.  A  radical  change  in  the  scientific  system  now  therefore 
enters  in,  making  the  spirit  of  generality  overrule  the  spirit  of 
detail,  till  then  preponderant,  and  thus  carrying  forward  our  reason 
remarkably  toward  its  true  natural  condition.  The  statical  view 
now  comes  out  clearly  in  connection  with  the  dynamical,  in  a  man- 
ner especially  suitable  to  biological  speculations,  in  which  these  two 
kinds  of  estimate  appear  more  distinct  and  correlative  than  in  any 
former  application.  But  the  grand  feature  of  this  fourth  phase  is 
the  vast  extension  of  the  general  Art  of  observing,  then  augmented 
by  the  institution  of  the  comparative  method,  hitherto  very  subor- 
dinate and  obscure,  but  now  proved  to  be  the  most  powerful  logical 
instrument  applicable  to  such  speculations.  Corresponding  with  it, 
and  summing  up  its  results,  we  have,  under  the  same  phase,  the 
theory  of  classification.  The  logical  condition  of  the  phase  ought  to 
be  judged  of  by  this  double  creation,  and  not  by  its  existing  imper- 
fection, which  is  owing  to  its  more  recent  formation,  its  higher  com- 
plexity, and  an  inferior  fulfilment  of  the  preparatory  conditions  of 
its  rational  culture.  The  sense  of  natural  law  must  arise  out  of 
inorganic  research  ;  but  it  could  not  acquire  its  full  efficacy  till  it 
was  extended  to  biological  speculations,  which  are  above  all  adapted 
to  discredit  absolute  notions  by  exhibiting  the  immense  variety  of 
moles  of  existence.  Great  as  is  the  advance  attained  in  this  phase, 
it  remains  no  less  merely  introductory  than  the  rest,  though  holding 
a  higher  place.  Its  insufficiency  becomes  broadly  apparient  when 
we  advance  from  the  study  of  the  organic  life,  by  which  it  is  least 
separated  from  the  foregoing  sciences,  to  the  study  of  animal  h  y  ;  foT 


816  POSTTTVfl   PHILOSOPHY. 

then,  in  applying  ourselves  to  the  highest  positive  speculations,  in 
contemplating  the  moral  and  intellectual  functions  of  the  brain,  we 
become  at  once  sensible  of  the  irrationality  of  such  a  scientific  con- 
stitution: for  the  most  decisive  case  of  all  can  not  be  understood  but 
by  subordinating  the  study  of  it  to  the  ulterior  science  of  social 
development,  for  the  reasons  already  assigned  to  show  the  impos- 
sibility of  understanding  our  mental  nature  from  the  individual  point 
of  view  ;  a  method  which  must  be  unproductive  in  whatever  way  it 
is  instituted. 

In  every  view,  social  science  offers  the  attributes  of 
a  completion  of  the  positive  method.  All  the  others 
even  that  of  Man,  are  preparatory  to  it.  Here  alone  can  the  general 
sense  of  natural  law  be  decisively  developed,  by  eliminating  for  ever 
arbitrary  wills  and  chimerical  entities,  in  the  most  difficult  case  of 
all.  The  old  philosophy  must  be  doomed  to  extinction,  when  a 
regular  study  is  able  to  disclose  the  laws  of  the  continuous  variation 
of  human  opinions.  I  have  repeatedly  said  that  this  science  permits, 
above  any  other,  the  prominent  use  of  à  priori  considerations,  both 
from  its  position  in  the  hierarchy,  by  which  it  depends  on  all  the 
rest,  and  in  virtue  of  the  perfect  unity  which  is  given  to  it  by  its 
plenitude  of  logical  resources.  It  will  soon  be  admitted  to  be  the 
most  logical  of  all  the  sciences,  considering  the  degree  of  precision 
compatible  with  the  nature  of  the  phenomena,  since  the  most  diffi- 
cult and  varied  speculations  are  naturally  connected  with  one  single 
fundamental  theory.  But  the  most  striking  feature  to  us  is  the  ex- 
tension of  the  means  of  investigation  required  by,  and  involved  in, 
this  most  complex  subject  of  human  study.  It  enjoys  all  the  re- 
sources of  the  anterior  sciences  ;  but  they  would  be  almost  useless, 
and  even  deceptive,  without  the  addition  of  the  historical  method, 
properly  so  called,  which  investigates,  not  by  comparison,  but  by 
gradual  filiation.  We  have  reviewed  this  method  in  its  dogmatic 
form,  and  in  its  application,  and  we  have  seen  how  it  must  preponde- 
rate over  all  other  resources,  so  as  to  bring  out  and  utilize  the  prop- 
erties of  positive  investigation,  by  which  the  regular  action  of  hu- 
man faculties  is  to  be  perfected.  Thus  a  universal  logical  method 
corresponds  in  this  case  to  a  universal  scientific  view  ;  and  the  result 
is  that  the  human  mind  here  finds  its  natural  position.  It  would 
occupy  too  much  space  to  exhibit  the  reaction  of  this  science  upon 
those  that  precede  it  ;  and  it  would  be  as  yet  premature.  I  have 
done  what  I  proposed,  in  constituting  the  true  system  of  positive 
philosophy,  as  a  result  of  the  preparation  instituted  by  Bacon  and 
Descartes  ;  and  its  practical  construction  is  a  work  for  a  future 
time, — probably  near  at  hand. 

These  are  the  five  phases  of  the  positive  method,  through  whose 
succession  the  scientific  spirit  rises  gradually  to  the  dignity  of  the 
philosophical  spirit,  effacing  at  length  the  provisional  distinction 
between  them  which  had  been  necessary  during  the  earlier  part  of 
the  human  evolution.  If  we  consider  the  miserable  theoretical  state 
from  which  human  reason  set  out,  we  shall  not  wonder  that  so  long 
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a  tutelage  was  required  to  enable  Man  to  extend  to  his  abstract  and 
general  speculations  the  same  mental  training  that  popular  wisdom 
spontaneously  employs  in  its  partial  and  practical  acts.  Though 
there  can  be  no  exemption  from  the  necessity  of  reproducing  this 
natural  succession  for  ever,  the  systematic  education  now  prepared 
for,  in  place  of  the  instinctive,  will  render  the  process  much  more 
rapid  and  easy  ;  and  I  rejoice  in  the  privilege  of  having  prepared 
it  for  my  successors,  by  the  elaboration  of  this  my  original  scheme. 
In  this  chapter,  I  have  wrought  out  the  most  difficult  and  im- 
portant part  of  my  work,  in  as  far  as  it  relates  to  our  general  con- 
clusions, according  to  the  constant  preponderance  of  our  logical 
over  our  scientific  needs  ;  and  especially  at  a  time  when,  the  doc- 
trine being  in  a  backward  state,  the  philosophical  procedure  must 
consist  in  instituting  the  Method  completely.  What  I  have  done 
in  this  direction  must  be  considered  as  a  natural  equivalent  of  the 
discourse  of  Descartes  on  method,  allowing  for  the  diversities  re- 
sulting from  the  new  situation  of  modern  mind,  and  the  new  cor- 
responding wants.  Descartes  had  for  his  subject  the  introductory 
evolution  which  had  been  for  two  centuries  preparing  for  the  ascen- 
dency of  rational  positivism  ;  while  I  have  had  to  examine  the  fulfil- 
ment of  that  preparation,  in  order  to  determine  the  final  constitu- 
tion of  a  sound  philosophy  in  connection  with  social  objects, — a 
view  which  Descartes  avoided,  but  which  Bacon  already  anticipated. 
This  most  difficult  part  of  my  task  being  achieved,  I  have  only  to 
complete  my  object  by  making  a  rapid  scientific  survey,  to  answer 
to  the  logical,  and  to  venture  upon  an  anticipation  of  the  action 
of  the  positive  philosophy,  when  it  shall  have  attained  its  full 
maturity. 


CHAPTER   XIV. 

ESTIMAI E  OF  THE  RESULTS  OF  POSITIVE  DOCTRINE  IN  ITS 
PREPARATORY  STAGE. 

As  I  have  intimated,  our  scientific  conclusions  can  not  be  so  im- 
portant or  so  extensive  as  our  logical  conclusions,  because  they 
relate  to  a  system  of  knowledge  scarcely  yet  instituted  :  yet  it  is 
necessary  to  follow  up  the  logical  summary  with  a  sketch  of  the 
proper  nature  and  connection  of  the  abstract  studies  that  we  have 
examined  in  succession  ;  our  present  view  regarding  them  as  so 
many  necessary  elements  of  a  single  body  of  doctrine,  according  to 
our  principle. 

We  have  perceived  throughout  that,  in  the  case  of  the  human 
evolution  at  least,  there  exists  a  natural  agreement  between  our 
knowledge  and  our  needs.  The  knowledge  which  is  inaccessible 
to  us  is  precisely  that  which  could  answer  no  purpose  but  gratifying 
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a  vain  curiosity.  "We  have  no  concern  with  anything  but  the  laws 
of  phenomena  which  affect  human  beings  ;  such  action,  however  in- 
direct, constituting  a  basis  of  positive  estimate,  the  full  realization 
of  which  can  follow  only  very  remotely  the  manifestation  of  the  cor- 
responding needs,  at  any  rate  till  we  can  institute  a  better  research. 
This  scheme  must  comprehend,  on  the  one  hand,  Humanity  itself,  in 
its  existence  and  action  ;  and,  on  the  other  hand,  the  general  medium, 
whose  permanent  influence  is  an  essential  element  in  the  whole 
movement.  Eveiy  scientific,  as  well  as  logical  consideration,  shows 
the  necessity  of  the  study  of  the  medium  ;  and  thus  naturally  divides 
science  into  the  two  departments, — inorganic  and  organic  science  ; 
the  first  being  the  indispensable  preparation  for  the  second;  and  the 
second  simply  modifying  the  phenomena  of  the  first  by  a  nobler 
action.  The  three  essential  modes  of  the  first  order — the  mathe- 
matical, physical,  and  chemical,  and  the  two  which  are  proper  to 
organic  existence— ^the  individual  and  the  social,  thus  present  a 
scientific  series  precisely  correspondent  to  the  logical  that  we  have 
just  reviewed  ;  and  its  five  stages  will,  in  like  manner,  lead  us  up  to 
the  normal  state  of  true  philosophy. 

,., ,,  m;ili.  Mathematical  existence  is  the  simplest  and  most  uni- 
■"  nr-  versai  of  all  ;  and,  in  a  geometrical  form  first,  and  then 
a  mechanical,  is  the  only  kind  of  existence  cognizable  by  us  in  the 
many  and  important  cases  in  which  our  investigation  can  proceed 
only  on  visual  evidence.  This  is  the  scientific  ground  of  the  priority 
of  the  mathematical  element  in  positive  philosophy  ;  and  scientifi- 
cally speaking,  the  only  great  result  derivable  from  it  is  a  systemat- 
ic development  of  the  sense  of  logical  laws,  without  which  physical 
laws  could  not  be  conceived  of.  Thus,  numerical  speculations,  the 
source  of  the  logical  instrument  of  analysis,  have  historically  fur- 
nished the  earliest  manifestation  of  ideas  of  order  and  harmony, 
gradually  extended  afterward  to  the  most  complex  subjects.  Apart 
from  that,  mathematical  science  evidently  consists  especially  in 
g  uinetry  and  mechanics,  answering  to  our  primitive  notions  of 
existence  and  action  ;  for,  in  the  statical  case,  all  phenomena  are 
reducible  to  relations  of  magnitude,  form,  or  position  ;  and,  in  the 
dynamical  case,  to  mere  movement,  partial  or  general.  Such  a 
simplification  is  practically  inconvenient,  and  may  be  misleading,  as 
the  encroachments  of  geometers  plainly  show  :  but  it  is  true  in  an 
abstract  sense  ;  and  therefore  universally  true,  whatever  other  con- 
ditions may  be  added  in  cases  of  growing  complexity.  Geometry, 
too,  is  more  general  than  mechanics  ;  for  we  can  conceive  of  exist- 
ence without  motion  ;  as  in  the  case  of  stationary  stars,  which  come 
under  only  geometrical  conditions  ;  and  to  geometry  we  owe  the 
earliest  conception  of  laws  of  agreement,  which  may  be  regarded 
quite  apart  from  those  of  succession.  Yet,  in  a  scientific  sense, 
Mechanics  in  the  more  important  branch  of  mathematics,  on  account 
of  its  more  direct  and  complete  relations  with  the  rest  of  natural 
philosophy  ;  and  on  account  also  of  the  implication  of  mechanical 
speculations  with  geometrical  considerations  ;  a  drawback  upon  their 
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logical  perfection,  but  a  source  of  marked  reality,  enabling  them  to 
represent  the  whole  of  mathematical  existence.  This  introduction 
to  natural  philosophy,  with  its  astronomical  manifestation,  is,  we 
know,  the  only  portion  of  inorganic  science  which  has  attained  its 
full  normal  constitution  ;  and  for  this  reason  I  hold  it  extremely 
important  to  show  the  coincidence  between  the  primary  laws  on 
which  this  constitution  depends,  and  the  laws  which  seem  to  be 
proper  to  organic  existence  ;  that  we  may  perceive  by  the  direct 
correlativeness  of  the  two  extreme  cases,  the  tendency  of  all  our 
knowledge  to  scientific  unity,  corresponding  to  the  logical  unity 
already  recognised.  The  intermediate  ideas, — those  of  the  physico- 
chemical  order, — will  no  doubt  add  their  confirmation  when  they 
shall  have  become  rationally  established. 

I  have  shown  that  the  physical  laws  which  are  the  Appljcation  to 
basis  of  the  theory  of  motion  and  equilibrium,  and  sociology. 
therefore  all  their  consequences,  are  as  applicable  to  the  mechani- 
cal phenomena  of  living  bodies  as  to  any  others  (allowing  for  the 
difficulties  arising  from  a  complication  of  details)  ;  and  we  have 
seen,  in  a  more  special  manner,  that  the  study  of  animal  mechanics, 
in  the  province  of  biology,  must  begin  with  such  an  application,  and 
would  be  wholly  unintelligible  without  it  ;  but  we  have  now  to  go 
much  further,  showing  that  the  application  must  extend  even  to  the 
social  form  of  existence.  As  to  the  first  of  these  laws,  Kepler's 
law  of  inertia,  improperly  so  called, — seen  in  its  true  light  as  the 
law  of  mechanical  persistence, — is  merely  a  particular  case  of  the 
tendency  of  all  natural  phenomena  to  persevere,  in  their  state,  unless 
disturbed  ;  a  tendency  specially  established  with  regard  to  the  most 
simple  and  general  phenomena.  I  have  traced  back  the  biological 
case  of  Habit  to  this  principle,  modified  only  by  the  characteristic 
intermittence  of  the  corresponding  phenomena.  In  social  life,  less 
rapid  and  more  durable  than  individual  life,  we  see  an  analogous 
exemplification  in  the  obstinate  tendency  of  every  political  system 
to  perpetuate  itself.  In  physics,  again,  we  have  noticed,  in  acous- 
tics, phenomena  which  prove  that,  in  the  smallest  molecular  changes, 
there  is  a  disposition  to  the  reproduction  of  acts  which  were  before 
supposed  proper  to  living  beings,  and  which  evidently  come  under 
the  law  of  mechanical  persistence.  It  is  impossible  to  deny  here 
the  subordination  of  all  natural  effects  to  some  universal  laws, 
modified  according  to  the  conditions  of  each  case.  It  is  the  same 
with  the  second  law  of  motion, — Galileo's  law  of  the  reconciliation 
of  any  common  motion  with  various  particular  motions, — which  is 
extensible  to  all  phenomena,  inorganic  and  organic, — all  active  and 
passive  mutual  relations  being  radically  independent  of  any  action 
which  is  precisely  common  to  the  parts  concerned.  In  biology,  we 
find  this  true  in  the  cases  of  sensibility  and  contractility  :  for,  our 
impressions  being  purely  comparative,  our  appreciation  of  partial 
differences  is  not  interfered  with  by  any  general  and  uniform  influ- 
ence. In  sociology,  we  find  it  again;  any  disturbance  in  the  interior 
of  any  political  system  being  due  to  the  unequal  progressive  action 
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on  the  different  parts  which,  if  participating  in  the  movement  in 
any  equal  degree,  would  be  unaffected  by  a  much  more  rapid  pro- 
gression. We  discern  an  analogous  case  in  the  physico-chemical 
province,  in  thermometries!  effects  referrible  to  mutual  inequality, 
and  we  shall  no  doubt  encounter  many  more  when  the  science  is 
further  developed.  As  to  the  third  law  of  motion, — Newton's  law 
of  the  equivalence  of  action  and  reaction, — its  universality  is  more 
striking  than  in  the  other  two  cases  ;  and  it  is  the  only  case  of  the 
three  in  which  the  principle  lias  hitherto  been  perceived  and  pro- 
posed. If  we  adapt  our  observation  to  the  spirit  of  the  correspond- 
ing phenomena,  there  is  no  doubt  that  the  equivalence  of  action  and 
reaction  may  be  as  really  observed  with  regard  to  physical,  chemi- 
cal, biological,  and  social  effects  as  in  the  case  of  mechanical  effects. 
Besides  the  mutual  quality  inherent  in  all  actions,  it  is  certain  that 
the  general  estimate  of  mechanical  reaction,  in  the  combination  of 
masses  and  velocities,  everywhere  meets  with  an  analogous  apprecia- 
tion. If  Berthollet  has  shown  the  chemical  influence  of  mass,  before 
misconceived,  an  equivalent  discussion  would  manifest  no  less 
clearly  its  biological  or  political  influence.  The  close  and  preva- 
lent interconnection  which  distinguishes  vital,  and  yet  more  social 
phenomena,  and  in  which  all  aspects  are  mutually  dependent,  is 
eminently  iit  to  familiarize  us  with  the  universality  of  this  third  law 
of  motion.  Each  of  the  three  laws  on  which  rational  Mechanics  is 
founded  is,  in  fact,  only  a  mechanical  manifestation  of  a  general 
law,  applicable  to  all  possible  phenomena.  In  order  to  illustrate 
this  most  important  approximation,  it  must  be  extended,  further,  to 
the  famous  general  principle  by  which  D'Alembert  completely  con- 
nected questions  of  motions  with  questions  of  equilibrium.  Whether 
it  is  regarded,  as  I  propose,  as  a  happy  generalization  of  the  third 
law  of  motion,  or  is  still  regarded  as  a  distinct  idea,  it  is  in  con- 
formity with  a  universal  conception  by  which  the  dynamical  is 
always  connected  with  the  statical  appreciation, — the  laws  of 
harmony  being  always  maintained  in  the  midst  of  the  laws  of  suc- 
cession. Sociology  here  again  affords  us  the  most  decisive  exem- 
plification (though  often  only  implicit)  of  this  general  relation  ; 
because  the  two  aspects  are  more  marked  and  more  interconnected 
than  in  any  other  case.  If  we  could  thoroughly  know  the  laws  of 
existence,  I  have  no  doubt  that  we  should  find  them  all,  as  in  me- 
chanics to  be  mere  questions  of  action.  But,  though  we  must  pro- 
ceed in  an  inverse  manner,  we  proceed  upon  the  same  conception 
of  the  necessary  convergence  between  the  statical  and  the  dynami- 
cal conclusions.  It  is  only  that  the  universal  principle  is  employed  in 
a  new  mode,  in  conformity  with  the  nature  of  the  phenomena  ;  of 
which  sociological  speculation  has  often  presented  important  ex- 
amples. The  laws  of  rational  mechanics  are  then  only  the  earliest 
philosophical  manifestation  of  certain  general  laws,  necessarily 
applicable  to  the  natural  economy  of  any  kind  of  phenomena  what- 
ever. Though  they  must  first  be  recognised  in  regard  to  the  sim- 
plest and  most  general  case  of  all,  it  does  not  follow  that  they  are 


THE   ASTRONOMICAL   ELEMENT.  821 

due  to  the  mathematical  spirit,  which  at  present  is  the  chief  obstacle 
in  the  way  of  their  being  understood.  The  conception  results  from 
the  first  scientific  reaction  of  the  positive  spirit  proper  to  organic 
studies,  and  sociological  speculation  particularly,  on  fundamental 
ideas  which  have  hitherto  seemed  proper  to  inorganic  researches. 
Its  philosophical  value  lies  in  its  establishing  an  identity  between 
the  primary  laws  of  the  two  extreme  orders  of  natural  phenomena  : 
and  the  delineation  I  have  now  offered  is  intended  to  point  out 
here,  in  the  only  case  compatible  with  the  extreme  imperfection  of 
science,  the  first  type  of  the  new  character  of  universality  which 
must  belong  to  the  chief  positive  ideas  under  the  natural  ascendency 
of  the  true  philosophical  spirit.  We  have  no  equivalent  case  at  our 
command:  and  in  more  complex  subjects,  these  general  laws  can 
only  go  a  part  of  the  way  in  directing  our  speculations  ;  though  they 
will  always  afford  valuable  scientific  guidance  and  suggestion, 
because  they  must  always  govern  more  special  laws,  relating  to 
other  abstract  modes  of  existence  and  activity.  Whether,  as  we 
may  hope,  these  more  special  laws  may  in  time  obtain  universality 
among  their  respective  phenomena  or  not,  we  are  now  authorized  in 
conceiving  the  whole  system  of  our  knowledge  as  susceptible,  in 
certain  respects,  of  a  true  scientific  unity,  independently  of  the 
logical  unity,  though  in  complete  agreement  with  it. 

If  Mathematics  furnishes  us  with  the  laws  of  inorganic  Tho  Astro.l0mi. 
existence,  Astronomy  discloses  to  us  the  medium,  which  Ml  element 
is  no  less  universal.  Our  examination  of  it  may  appear  a  departure 
from  the  great  Baconian  precept  about  the  abstract  nature  of  the 
speculations  proper  to  the  first  philosophy:  astronomical  ideas  being 
in  fact  nothing  else  than  mathematical  notions  restricted  to  the  case 
of  the  stars.  But,  true  as  this  is,  there  is  another  view, — the  same 
as  that  which  justified  the  incorporation  of  the  analysis  of  air  and 
water  with  abstract  chemistry; — that  our  study  is  not  concrete,  in- 
asmuch as  it  relates  to  the  general  medium,  which  is  truly  abstract 
and  unchangeable.  The  mathematical  phenomena  of  astronomy  re- 
main abstract,  as  if  the  bodies  they  relate  to  could  admit  of"  no 
other;  whereas  the  character  of  a  concrete  theory  consists  in  the 
direct  and  permanent  combination  of  the  different  modes  inherent 
in  each  total  existence.  In  astronomy,  mathematical  speculations 
do  not  lose  their  abstract  nature  and  only  exhibit  it  in  a  case  so 
important  that  we  are  compelled  to  make  it  special  :  its  difficulties 
also  constituting  the  chief  destination  of  mathematical  research,  as 
well  as  its  best  logical  instigation.  The  reaction  on  mathematics, 
again,  affords  us  the  most  striking  evidence  of  the  reality  and  the 
scope  of  its  conception.  Here,  again,  the  human  mind  obtains  its 
first  systematic  sense  of  a  necessary  economy,  arising  from  in- 
variable relations  proper  to  corresponding  phenomena,  and  afford- 
ing, by  its  inaccessible  sway,  a  rule  of  conduct.  This  is  the  source 
of  the  philosophical  guidance  of  collective  Man  which  is  carried  out 
by  training  in  the  case  of  individual  Man.  Yet,  the  human  point 
of  view  must  prevail  in  this  case,  to  secure  the  rationality  of  the 
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corresponding  studies  ;  because  our  radical  ignorance  of  cosmical 
laws  and  our  restriction  to  our  own  system,  prevent  our  obtaining 
any  external  view  of  astronomical  science.  We  find  in  astronomy 
the  first  instance  of  the  encroachments  of  the  mathematical  spirit 
in  an  empirical  way  ;  but,  as  we  have  seen',  the  fault  affects  only 
the  logical  administration,  and  does  not  produce  the  scientific 
dangers  which  it  occasions  in  the  more  complex  departments, 
because  it  is  in  full  conformity  with  the  nature  of  astronomical  re- 
search. 

In  Physics,  a  new  action  is  first  recognised,  moro 
compound  and  essentially  modifying  the  simpler.  All 
physical  phenomena  are  common  to  all  bodies;  but  their  manifesta- 
tion requires  a  concurrence  of  circumstances,  more  or  less  com- 
pound, and  not  continuous.  Of  the  five  physical  categories,  Weight 
alone  presents  a  really  mathematical  generality,  thus  being  the 
natural  transition  between  astronomy  and  physics.  The  others  ex- 
hibit an  increasing  speciality,  by  which  I  have  classed  them.  The 
importance  of  this  province,  in  connection  with  that  of  chemistry, 
will  appear  it'  we  try  to  imagine  that  such  a  transition  from  the 
mathematical  to  the  organic  sciences  did  not  exisl  :  for  we  shall 
see  how  all  conception  of  unity  must  disappear  if  science  consisted 
of  two  elements  so  heterogeneous,  which  could  admit  of  no  perma- 
nent relation;  even  supposing  that  the  positive  spirit  could  arise  at 
all.  This  intermediate  element  is  so  connected  with  the  others  at 
each  extremity  as  to  constitute  a  sufficiently  perfect  scale.  Some 
difficulties  however  arise  out  of  this  position,  which  will  always 
largely  affect  the  inherent  imperfections  of  the  duplicate  science, 
the  subject  of  which  presents  neither  the  simplicity  of  the  first  couple 
nor  the  characteristic  interconnection  of  the  last.  We  have  seen 
how  little  prospect  there  is  of  scientific  unity  among  the  heteroge- 
neous parts  of  which  physics  is  composed  ;  and  the  greater  proba- 
bility is  that  the  number  of  irreducible  elements  will  hereafter  be 
increased  ;  for  the  diversity  must  correspond  not  only  with  the  sub- 
jects studied,  but  with  our  organic  means  of  investigation.  Of  the 
five  existing  subjects,  two  address  themselves  to  one  sense  each, — 
one  to  hearing  and  another  to  sight  ;  and  these  can  never  be  made 
to  coincide.  The  other  three  relate  equally  to  sight  and  touch  : 
and  yet  no  one  will  venture  to  regard  thermology  and  electrology, 
as  susceptible  of  fusion  with  barology,  or  with  each  other,  however 
indisputable  are  certain  relations  between  them.  Moreover,  the 
actual  number  of  our  external  senses  is  by  no  means  finally  ascer- 
tained,— so  immature  is  at  present  the  whole  theory  of  sensation. 
A  truly  rational  inquiry  would,  no  doubt,  show  that  we  have  two 
senses  relating  to  temperature  and  pressure,  which  are  both  now 
confounded  with  that  of  touch,  which  seems  to  include  all  the  offices 
whose  special  seat  is  not  clearly  determined.  It  is  evident,  agâinj 
that  smell  and  taste,  largely  needed  in  chemistry,  have  no  functioo 
in  physics  ;  yet  it  seems  that  each  of  them  must  have  ere  this  con- 
stituted a  department  for  itself,  like  sight  and  hearing,  if  our  organ- 
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ization  had  been  in  this  respect  as  perfect  as  that  of  many  of  the 
higher  animals.  The  mode  of  inorganic  existence  which  is  dis- 
closed by  smell,  seems  in  fact  to  be  not  less  distinct  from  those 
which  correspond  to  the  other  senses  than  they  are  from  each 
other  ;  of  which  the  persistence  and  power  of  the  sense  through 
the  whole  animal  series  is  an  evidence.  Our  organic  imperfection 
may  perhaps  be  to  a  certain  degree  compensated  by  an  artificial 
investigation,  which  may  afford  some  scientific  extension  ;  and  an 
improvement  of  our  relations  with  the  higher  animals  may  conduce 
to  the  same  end.  Meantime,  it  is  clear  that  the  number  of  irredu- 
cible elements  that  constitute  Physics,  is  not  yet  even  rationally 
Sxed.  Till  it  can  be,  the  science  remains  peculiarly  liable  to  the 
encroachments  of  mathematical  and  metaphysical  abuse.  The  im- 
perfections of  its  nature  and  method  of  culture,  however,  cast  no 
doubt  upon  its  rank  in  the  scale  of  sciences.  That  rank  is  settled 
by  the  universal  principle  of  decreasing  generality  ;  and  the  prin- 
ciple obviates  the  worst  inconveniences  of  the  multiple  character 
of  physics  by  instituting  a  gradual  transition  from  the  barological 
speculations  which  unite  it  to  astronomy,  and  the  electrological 
which  border  upon  chemistry. 

As  for  Chemistry,  considered  separately,  it  relates  to  . 

so  intimate  and  complete  a  mode  of  inorganic  existence, 
that  it  has  been  found  difficult  to  separate  it  from  the  organic. 
The  phenomena  of  various  substances  present  differences  which  are 
not  reducible,  as  in  the  physical  case,  to  inequalities  of  degree  ; 
and  here  we  find  fully  developed  the  tendency  of  phenomena  to 
become  susceptible  of  modification  in  proportion  to  their  complex- 
ity and  increasing  speciality.  That  tendency,  it  is  true,  showed 
itself  in  physics,  so  as  to  originate  the  art  of  experimentation  ;  but 
it  is  far  more  complete  in  chemistry,  inasmuch  as  it  extends  to 
molecular  composition  itself:  and  as  such  modification  could  not 
'take  place  in  vital  cases  without  being  liable  to  suspend  or  suppress 
phenomena  of  greater  delicacy,  chemistry  will  be  always,  and  more 
and  more,  the  chief  basis  of  our  material  power.  In  a  speculative 
view,  chemistry  is  of  extreme  scientific  importance,  as  revealing 
the  most  intimate  mode  of  inorganic  existence,  and  as  completing 
our  knowledge  of  the  general  medium  in  its  direct  influence  on  the 
organism  ;  thus  being,  with  physics,  but  in  a  more  marked  way,  the 
link  between  inorganic  and  organic  speculation.  In  regard  to  in- 
terconnection, too,  is  so  superior  to  physics  as  to  approach  very 
near  to  biology  :  and  from  biology  it  will,  no  doubt,  hereafter  derive 
some  of  the  collective  spirit  in  which,  with  physics,  it  is  now  wry 
deficient.  I  have  before  pointed  out  the  comparative  method  and 
the  taxonomical  theory  as  probable  agencies  for  perfecting  chemi- 
cal speculation  in  this  way.  Here,  then,  we  find  the  limit  of  the 
ascendency  of  the  analytical  system,  and  the  natural  beginning  of 
that  of  the  synthetical.     Meantime,  the  science  is  remarkably  open 

o  abusive  encroachment,  and  to  spoliation  by  dispersive  treatment. 

t   requires  protection  from  encroachment,  not   only  from  mathe- 
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matics,  from  which  physics  in  a  certain  degree  protects  it,  but  from 
physics  itself.  As  some  scientific  men  see  in  physics  only  geometry 
and  mechanics,  others  see  in  the  best-marked  phenomena  of  chem- 
istry nothing  more  than  physical  effects  ;  a  mistake  the  more  hostile 
to  chemical  progression,  that  it  rests  in  part  upon  the  incontestable 
affinity  of  the  two  sciences.  But  whatever  may  be  the  logical  and 
scientific  imperfection  of  chemistry,  in  which  prevision  is  scarcely 
possible  in  even  secondary  particulars,  the  sense  of  natural  law, 
extended  to  the  most  complex  phenomena  of  inorganic  existence, 
is  not  the  less  strikingly  and  permanently  developed.  Thus  then 
we  survey  as  a  whole  the  preparatory  science  of  dead  nature,  from 
its  astronomical  beginning  to  its  chemical  conclusion,  with  physics 
for  the  link  between  the  two. 

T!  KolMted  Till  biological  science  arose,  the  logical  evolution 
required  that  the  human  mind  should  be  occupied  with 
inorganic  science,  which,  from  its  superior  simplicity,  must  consti- 
tute the  basis  of  knowledge,  from  which  alone  rational  positivitv 
could  arise:  and  till  the  positive  spirit  was  extended  to  social 
phenomena,  biology  could  not  but  Buffer  from  the  disturbance  in- 
troduced into  it  from  the  anterior  sciences.  Biologists  then  have 
every  reason  to  be  grateful  to  sociology,  as  a  protecting  influence 
against  the  oppressive,  though  antagonistic  pretensions  of  the  phys- 
icists and  the  metaphysicians.  Organic  science  marks  out  its  own 
division  into  two  parts, — the  science  of  individual  and  of  collective 
life:  but  human  considerations  are  preponderant  in  both;  and, 
while  sociology  is  based  on  biology,  it  reacts  upon  it  :  first  learn- 
ing from  it  to  understand  the  agent  of  its  own  phenomena,  and  then 
ascertaining  the  social  medium,  and  exhibiting  the  course  of  human 
progression.  The  great  misfortune  of  biology  has  been  that,  be- 
cause its  phenomena  partake  largely  of  the  characteristics  of  the 
foregoing  sciences,  it  has  been  extremely  difficult  to  ascertain  the» 
nature  and  extent  of  the  vast  accession  to  material  existence  which 
takes  place  on  the  institution  of  vitality,  and  therefore  to  introduce 
the  positive  spirit  into  this  order  of  researches.  The  theological 
or  metaphysical  spirit  seemed  for  long  the  only  protection  against 
the  intrusion  of  the  inorganic  spirit  ;  and  how  such  protection  must 
compromise  the  scientific  spirit,  I  need  not  stop  to  prove.  The 
situation  produced  by  the  necessary  resistance  of  modern  reason  to 
the  old  system  was  curiously  exemplified  by  the  opposition  of 
biological  doctrine  to  obvious  facts,  as  in  the  case  of  Descartes* 
theory  of  the  automatism  of  brutes,  which  held  its  ground  for 
above  a  century,  and  was  in  some  degree  adopted  by  Buffon  him- 
self, though  his  own  contemplations  must  have  shown  him  its  ab- 
surdity. He  was  sensible  of  the  danger  of  mathematical  usurpa- 
tion in  science  ;  but  he  preferred  it  to  theologico-metaphysicai 
tutelage,  which  was  then  the  only  alternative.  We  have  seen  how 
the  difficulty  was  solved  by  Bichat's  two  great  conceptions  ; — the- 
one,  physiological  and  dynamical,  distinguishing  the  organic  oK 
vegetative  from  the  animal  life, — a  distinction  which   forms  tin 
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basis  of  sound  biological  philosophy  ;  and  the  other,  anatomical  and 
statical,  the  great  theory  of  elementary  tissues,  which  is  in  biology 
the  philosphical  equivalent  of  the  molecular  theory  in  physico- 
chemistry.  This  statical  conception  is  contributory  to  the  dynami- 
cal by  enabling  us  to  assign  a  special  seat  to  each  of  the  two  kinds 
of  life.  Bichat  did  not  contemplate  the  extension  of  his  theory 
beyond  man  :  but,  confined  to  the  most  complex  case,  it  could  never 
have  become  really  rational.  We  owe  the  power  of  extending  it, 
and  therefore  of  establishing  the  rationality  of  the  science,  to  the 
comparative  method,  which  discloses  to  us  the  gradual  succession 
of  the  degrees  of  organization  or  life.  Lamarck,  Oken,  and  De 
Blainville,  have  given  us  possession  of  this  chief  logical  instrument 
of  the  science,  which  is  also  the  preponderant  idea  of  all  lofty  bi- 
ological contemplation,  because  the  anatomical  and  physiological 
aspects  there  coalesce  with  the  taxonomical.  The  consideration 
of  the  medium  was  once  everything  :  but  here  the  consideration  of 
the  organism  rises  more  and  more  through  the  long  series  of  vital 
systems  of  growing  complexity.  Ideas  of  order  and  harmony  were 
originated  by  inorganic  studies  ;  but  their  highest  manifestation,  in 
the  form  of  classification  and  a  hierarchy,  could  issue  only  from 
biological  science,  whence  it  was  to  extend  to  social  science.  At 
present,  little  more  is  done  in  biology  than  assigning  the  position 
of  its  different  questions  ;  and  the  chasms  between  them  are  many 
and  wide  :  but  the  science  has  assumed  its  due  character  of  gen- 
erality in  the  hands  of  its  most  eminent  interpreters  ;  and  its  sci- 
entific constitution  is  as  rational  as  that  of  any  of  its  predecessors  : 
but  that  it  is  not  yet  complete  is  proved  by  the  continuance  of 
the  controversy  between  the  theologico-metaphysical  school  on  the 
one  hand,  and  the  physico-chemical  school  on  the  other,  and  by  the 
difficulties  still  encountered  by  the  great  conception  of  vital  spon- 
taneity being  developed,  in  determinate  degrees,  within  the  limits 
of  the  laws  of  universal  existence.  One  remedy  will  be  found  in 
such  an  education  as  will  enable  biologists  to  apply  the  truths  of 
other  sciences  to  their  own,  without  admitting  intrusion  from  either 
restricted  science  or  false  philosophy  :  but  the  intervention  of  so- 
ciology is  also  necessary, — the  last  biological  degree,  the  intellect- 
ual and  moral  life,  bordering  so  closely  as  it  does  upon  the  social. 
The  smallncss  of  the  results  yet  obtained  from  the  admirable  con- 
ception of  Gall  is  owing  to  the  insufficiency  of  the  individual,  that 
is,  the  biological,  view  of  Man  :  and  the  best  conceptions  of  the  sci- 
ence can  never  acquire  complete  efficacy,  or  even  stability,  till  they 
are  attached  to  the  basis  of  social  science.  Thus  only  can  they  be 
safe  from  the  prolonged  dominion  of  the  old  philosophy  on  the  one 
hand,  and  from  the  usurpations  of  the  mathematical  spirit  on  the 
other,  in  the  physico-chemical  form  ;  and  thus  alone  can  the  same 
conception,  in  biology  as  in  social  science,  fulfil  the  conditions  at. 
once  of  order  and  of  progress. 

The  accession  of  real  existence  then,  occasioned  by  Tha  Sociolo. 
its  extension  from  the  individual  to  the  collective  or-  -'"'' 
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ganism,  is  the  originating  cause  of  the  only  science  which  can  be 
final.     If  the  definitive  complexity  is  of  a  different  kind  from  the 
three  preceding,  it  is  quite  as  indisputable.     It  is  as  evident  as  the 
implication  of  the  mathematical  with  the  physical  ;  the  physical  with 
the  chemical  ;  and  the  chemical  with  the  biological:  and  it  also  ac- 
cords with  the  decreasing  generality  of  successive  phenomena.   The 
continuous  expansion  and  almost  indefinite  perpetuity  which  charac- 
terized the  social  organism  separate  this  case  widely  from  the  bio- 
logical, though  their  elements  are  necessarily  homogeneous  ;  and  the 
separation  will  be  the  more  indisputable,  if  we  take  into  the  account, 
as  we  are  scientifically  bound  to  do,  the  whole  of  the  human  race, 
instead  of  the  portion  whose  history  we  have  explored.     In  a  logi- 
cal view,  we  have  seen  that  individual  investigation  would  not  yield 
us  the  method  of  filiation:  and  in  a  scientific  view,  it  is  equally 
clear  that  the  knowledge  of  the  laws  of  individual  life  can  never 
enable  us  to  make  deductions  of  successive  social  phenomena  ;  for 
each  stage  is  deducible  only  from  the  one  immediately  preceding, 
though  the  aggregate  must  be  in  agreement  with  the  system  of 
biological  ideas.     While  this  separation  is  indispensable,  it  appears 
;0  constitute  the  chief  difficulty,  logical  and  scientific,  of  the  most 
advanced  minds,  on  account  of  the  tendency  of  the  earlier  sciences 
to  absorb  the  later,  in  virtue  of  their  earlier  positivity  and  their  nat- 
ural relations  ;  tendencies  so  specious  in  this  most  recent  case  as 
to  have  ensnared  almost  every  eminent  thinker  of  our  age.     By  the 
establishment  of  sociology  we  now  witness  the  systematic  fulfilment 
of  the  eternal  conditions  of  the  originality  and  pre-eminence  of 
social  speculations,  which  theology  and  metaphysics  have  instinc- 
tively struggled  to  maintain,  though  very  insufficiently  since  the 
positive  method  began  to  prevail  more  and  more  in  the  modern 
mental  evolution.     In  the  name  of  positivism  and  rationality  we 
have  demanded  and  reconstructed  the  philosophical  ascendency  of 
social  speculation,  by  undoing  the  work  of  the  theological  and 
metaphysical  schools,  which  strove  to  isolate  moral  and  political 
research  from  that  system  of  natural  philosophy  with  wThich  we 
have  now  incorporated  it.     We  see  that  the  coalescing  logical  and 
scientific  needs  prescribe  the  subordination  of  this  final  science  to 
all  the  rest,  over  which  it  then  becomes  preponderant  by  its  philo- 
sophical reaction.     This  is  the  ground  of  my  anxiety  to  point  out 
the  direct  relations  which  result  from  the  nature  of  the  respective 
studies,  on  account  of  the  constant  necessity  of  the  preparatory 
knowledge  of  the  medium  of  the  social  evolution  on  the  one  hand, 
and  the  agent  on  the  other.    The  place  assigned  to  sociology  in  the 
encyclopedical  scale  is  thus  confirmed  on  all  possible  occasions, 
apart  from  the  logical  obligation  to  raise  the  positive  method,  by 
this  successive  procedure,  to  the  sociological  phase.    But,  whatever 
may  be  the  importance  of  the  ideas  communicated  by  the  inorganic 
sciences  to  sociology,  the  scientific  office  must  especially  belong  to 
biology,  which,  from  the  nature  of  the  subjects  concerned,   must 
always  furnish  the  fundamental  ideas  that  must  guide  sociological 
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research  ;  and  often  even  rectify  or  improve  the  results.    Moreover, 
it  is  biology  which  presents  to  us  the  domestic  state,  intermediate 
between  individual  and  social  existence,  which  is  more  or  less  com- 
mon to  all  the  superior  animals,  and  which  is,  in  our  species,  the  true 
primitive  basis  of  the  more  vast  collective  organism.    However,  the 
first  elaboration  of  this  new  science  could  not  but  be  essentially 
dynamical  ;  so  that  the  laws  of  harmony  have  nearly  throughout 
been  implicitly  considered  among  the  laws  of  succession,  in  which 
alone  social  physics  can  at  present  consist.     The  scientific  link  be- 
tween biology  and  sociology  is  the  connection  of  their  two  series, 
by  which  the  second  may  be  regarded  as  the  prolongation  of  the 
first,  though  the  terms  of  the  one  may  be  successive,  and  of  the 
other,  coexisting.     With  this  difference,  we  find  that  the  essential 
character  of  the  human  evolution  results  from  the  growing  power 
of  the  superior  attributes  which  place  Man  at  the  head  of  the  animal 
hierarchy,  where  they  also  enable  us  to  assign  the  chief  degrees  of 
animality.     Thus  we  see  the  vast  organic  system  really  connecting 
the  humblest  vegetative  existence  with  the  noblest  social  life  through 
a  long  succession,  which,  if  necessarily  discontinuous,  is  not  the  less 
essentially  homogeneous.     And,  in  as  far  as  the  principle  of  such  a 
connection  consists  in  the  decreasing  generality  of  the  chief  phenom- 
ena, this  double  organic  series  is  connected  with  the  rudimentary 
inorganic,  the  interior  succession  of  which  is  determined  by  the 
same  principle.     The  necessary  direction  of  the  human  movement 
being  thus  ascertained,  the  only  remaining  task,  in  constituting  so- 
ciology, was  to  mark  out  its  general  coursé.     This  was  done  by  my 
ascertaining  the  law  of  evolution,  which  in  connection  with  the 
hierarchical  law,  establishes  a  true  philosophical  system,  the  two 
chief  elements  of  which  are  absolutely  interconnected.     In  this  dy- 
namical conception,  sociology  is  radically  connected  with  biology, 
since  the  original  state  of  humanity  essentially  coincides  with  that 
in  which  the  superior  animals  are  detained  by  their  organic  imper- 
fection,— their  speculative  ability  never  transcending  the  primitive 
fetichism  from  which  man  could  not  have  issued  but  for  the  strong 
impulsion  of  the  collective  development.     The  resemblance  is  yet 
stronger  in  the  practical  aspect.    The  sociological  theory  being  thus 
constituted,  nothing  remained  but  to  put  it  to  the  proof  by  an  histor- 
ical application  of  it  to  the  intellectual  and  social  progression  of  the 
most  advanced  portion  of  the  human  race  through  forty  centuries. 
This  test  has  discredited  all  the  historical  conceptions  proposed  be- 
fore, and  has  shown  the  reality  of  the  theory  by  explaining  and 
estimating  each  phase  as  it  passed  in  review,  so  as  to  enable  us  to 
do  honor  to  the  services  of  the  most  opposite  influences, — as  in  the 
case  of  the  polytheistic  and  monotheistic  states.     A  political  and 
philosophical  preparation  like  this  was  necessary  to  emancipate  the 
mind  ot  the  inquirer  from  the  old  philosophy  and  critical  prejudices, 
and  to  substitute  for  them  the  scientific  condition  of  mind  which  is 
indispensable  for  the  humblest  speculations,  but  far  more  necessary. 
Hid  at  the  same  time  more  difficult,  in  the  case  of  the  most  trans- 
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cendent  and  the  most  impassioned  researches  that  the  human  mind  can 
undertake.  Thus  the  same  conditions  which  required  this  task,  at  this 
time,  are  especially  favorable  to  it.  Its  practical  efficacy  is  insepara- 
ole  from  its  theoretical  soundness,  because  it  connects  the  present,  un- 
der all  possible  aspects,  with  the  whole  of  the  past,  so  as  to  exhibit  at 
once  the  former  course  and  the  future  tendency  of  every  important 
phenomenon  ;  and  thence  results,  in  a  political  view,  the  possibility 
of  a  natural  connection  between  the  science  and  the  art  of  modern 
society.  New  as  is  this  science,  it  lias  already  fulfilled  the  essential 
conditions  of  its  institution,  BO  that  it  has  only  to  pursue  its  special 
development.  Itfl  Complexity  Is  more  than  compensated  by  its 
interconnection,  and  the  consequent  preponderance  of  the  collective 
spirit  over  the  spirit  of  detail:  and  from  its  origin,  therefore,  it 
is  superior  in  rationality  to  all  the  foregoing  sciences,  and  is  evi- 
dently destined  to  extend  [tfi  own  Collective  spirit  over  them  by 
its  reactive  influence,  thus  gradually  repairing  the  mischiefs  of  the 
dispersive  tendencies  proper  to  the  preparatory  stages  of  genuine 
Knowledge. 

Thus  the  scientific  and  the  logical  estimate  are  complete,  and 
found  to  have  attained  the  same  point;  and  the  long  and  difficult 
preparation  proposed  and  begun  by  Descartes  and  Bacon  is  accom- 
plished, and  all  made  ready  for  the  advent  of  the  true  modern 
philosophy.  It  only  remains  for  me  to  show  the  action  of  this 
philosophy,  intellectual  and  social,  as  far  as  it  is  at  present  ration- 
ally ascertainable,  by  means  of  a  last  and  extreme  application  of 
our  theory  of  human  evolution. 


CHAPTER  XV. 

ESTIMATE  OF  THE   FINAL  ACTION  OF  THE  POSITIVE  PHILOSOPHY. 

No  preceding  revolutions  could  modify  human  existence  to  any- 
thing like  the  degree  that  will  be  experienced  under  the  full  estab- 
lishment of  the  positive  philosophy,  which  we  have  seen  to  be  the 
only  possible  issue  from  the  great  crisis  which  has  agitated  Europe 
for  half  a  century  past.  We  have  already  perceived  what  must  be 
the  political  task  and  character  of  this  philosophy  in  a  rapidly  ap- 
proaching time  ;  and  I  have  only  therefore  to  point  out,  in  a  more 
general  way,  the  natural  action  of  the  new  philosophical  system 
when  it  shall  have  assumed  its  throne.  I  will  sketch  the  great  im- 
pending philosophical  regeneration  from  the  four  points  of  view 
which  my  readers  will  at  once  anticipate  ; — the  scientific,  or  rather 
rational  ;  the  moral  ;  the  political  ;  and  finally,  the  aesthetic, 
rhe  scientific  ac  The  positive  state  will,  in  the  first  place,  be  one  of 
^on-  entire  intellectual  consistency,  such  as  has  never  yet 
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existed  in  an  equal  degree,  among  the  best-organized  and  most 
advanced  minds.  The  kind  of  speculative  unity  which  existed 
under  the  polytheistic  system,  when  all  human  conceptions  present- 
ed a  uniformly  religious  aspect,  was  liable  to  perpetual  disturbance 
from  a  spontaneous  positivity  of  ideas  on  individual  and  familiar 
matters.  In  the  scholastic  period,  the  nearest  approach  to  har 
mony  was  a  precarious  and  incomplete  equilibrium  :  and  the  present 
transition  involves  such  contradiction  that  the  highest  minds  are 
perpetually  subject  to  three  incompatible  systems.  It  is  impossible 
to  conceive  of  the  contrasting  harmony  which  must  arise  from  all 
conceptions  being  fully  positive,  without  the  slightest  necessary  in- 
termixture of  any  heterogeneous  philosophy.  We  may  best  form 
some  idea  of  it  by  anticipating  the  total  and  final  extension  of  the 
popular  good  sense,  which,  long  confined  to  partial  and  practical 
operations,  has  at  length  taken  possession  of  the  speculative  prov- 
ince. We  are  naturally  familiar  with  the  general  wisdom  which 
prevails  in  regard  to  the  simplest  affairs  of  life  ;  and,  when  we 
shall  habitually  restrict  our  inquiries  to  accessible  subjects,  and 
understand,  as  of  course,  the  relative  character  of  aft  human 
knowledge,  our  approximation  toward  the  truth,  which  can  never 
be  completely  attained  by  human  faculties,  will  be  thorough  and 
satisfactory  as  far  as  it  goes  ;  and  it  will  proceed  as  far  as  the  state 
of  human  progress  will  admit.  This  logical  view  will  completely 
agree  with  the  scientific  conviction  of  an  invariable  natural  order, 
independent  of  us  and  our  action,  in  which  our  intervention  can 
occasion  none  but  secondary  modifications  ;  these  modifications 
however  being  infinitely  valuable,  because  they  are  the  basis  of  hu- 
man action.  We  have  never  experienced,  and  can  therefore  only 
imperfectly  imagine,  the  state  of  unmingled  conviction  with  which 
men  will  regard  that  natural  order  when  all  disturbing  intrusions, 
such  as  we  are  now  subject  to  from  lingering  theological  influences, 
shall  have  been  cast  out  by  the  spontaneous  certainty  of  the  invari- 
ableness  of  natural  laws.  Again,  the  absolute  tendencies  of  the 
old  philosophies  prevent  our  forming  any  adequate  conception  of  the 
privilege  of  intellectual  liberty  which  is  secured  by  positive  phi- 
losophy. Our  existing  state  is  so  unlike  all  this,  that  we  can  not 
yet  estimate  the  importance  and  rapidity  of  the  progress  which 
will  be  thus  secured  ;  our  only  measure  being  the  ground  gained 
during  the  last  three  centuries,  under  an  imperfect  and  even  vicious 
system,  which  has  occasioned  the  waste  of  the  greater  part  of  our 
intellectual  labor.  The  best  way  of  showing  what  advance  may  be 
made  in  sciences  which  are,  as  yet,  scarcely  out  of  the  cradle, 
when  systematically  cultivated  in  an  atmosphere  of  intellectual 
harmony,  will  be  to  consider  the  effect  of  positivity  on  abstract 
speculation  first,  then  on  concrete  studies,  and  lastly  on  practical 
ideas. 

In  abstract  science,  men  will  be  spared  the  prelim-  Ah9tract  8pecu, 
inary  labor  which  has  hitherto  involved  vast  and  vari-  1,tu,n 
ous  error,  scientific  *nd  logical,  and  will  be  set  forward  far  and 
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firmly  by  the  full  establishment  of  the  rational  method.  When  the 
ascendency  of  the  sociological  spirit  shall  have  driven  out  that  of 
the  scientific,  there  will  be  an  end  of  the  vain  struggle  to  connect 
every  order  of  phenomena,  with  one  set  of  laws,  and  the  desired 
unity  will  be  seen  to  consist  in  the  agreement  of  various  orders  of 
laws, — each  set  governing  and  actuating  its  own  province;  and 
thus  will  the  free  expansion  of  each  kind  of  knowledge  be  provided 
for,  while  all  are  analogous  in  their  method  of  treatment,  and  iden- 
tical in  their  destination.  Then  there  will  be  an  end  to  the  efforts 
of  the  anterior  sciences  to  absorb  the  more  recent,  and  of  the  more 
recent  to  maintain  their  superiority  by  boasting  of  sanction  from 
the  old  philosophies  ;  and  the  positive  spirit  will  decide  the  claims 
of  each,  without  oppression  or  anarchy,  and  with  the  necessary 
assent  of  all.  The  same  unquestionable  order  will  be  established 
in  the  interior  of  each  science  ;  and  every  proved  conception  will 
be  secured  from  such  attacks  as  all  are  now  liable  to  from  the  ir- 
regular ambition  or  empiricism  of  unqualified  minds.  Though  ab- 
stract science  must  hold  the  first  place,  as  Bacon  so  plainly  foresaw. 
Concrete  re-  the  direct  construction  of  concrete  science  is  one  of  the 
■parch-  chief  offices  of  the  new  philosophical  spirit,  exercised 

under  historical  guidance,  which  can  alone  afford  the  necessary 
knowledge  of  the  successive  states  of  everything  that  exists.  Be- 
sides the  light  which  will  thus  be  cast  on  the  elementary  laws  of 
all  kinds  of  action,  and  the  valuable  practical  suggestions  which 
must  be  thus  obtained,  there  will  be  another  result  which  I  ought 
to  point  out,  which  could  not  be  otherwise  obtained,  and  which 
relates  especially  to  the  highest  and  most  complex  phenomena.  1 
mean  the  fixing, — not  yet  possible,  but  then  certainly  practicable, 
— of  the  general  duration  assigned  by  the  whole  economy  to  each 
of  the  chief  kinds  of  existence  ;  and,  among  others,  to  the  rising 
condition  of  the  human  race.  This  great  evolution,  which  has 
scarcely  yet  escaped  from  its  preparatory  stage,  must  certainly  con- 
tinue to  be  progressive  through  a  long  course  of  centuries,  beyond 
which  it  would  be  equally  inopportune  and  irrational  to  speculate  ; 
yet  it  is  of  consequence  to  the  development  of  the  philosophical 
spirit  to  admit  in  principle  that  the  collective  organism  is  neces- 
sarily subject,  like  the  individual,  to  a  spontaneous  decline,  inde- 
pendently of  changes  in  the  medium.  The  one  has  no  more  ten- 
dency to  rejuvenescence  than  the  other  ;  and  the  only  difference  in 
the  two  cases  is  in  the  immensity  of  duration  and  slow  progression 
in  the  one,  compared  with  the  brief  existence,  so  rapidly  run  through, 
of  the  other.  There  is  no  reason  why,  because  we  decline  the  meta- 
physical notion  of  indefinite  perfectibility,  we  should  be  discour- 
aged in  our  efforts  to  ameliorate  the  social  state  ;  as  the  health  of 
individuals  is  ministered  to  when  destruction  is  certainly  near  at 
hand.  Nor  need  we  attempt  to  determine  the  last  aspects  that  the 
philosophical  spirit  will  assume,  in  an  extremely  remote  future,  al- 
ways ready  as  that  spirit  is  to  recognise,  without  any  fruitless  dis- 
turbance, any  destiny  which  is  clearly  inevitable,  in  order  to  solace 
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the  natural  pain  of  decline  by  nobly  sustaining  the  dignity  of  hu- 
manity. It  is  too  soon  in  infancy  to  prepare  for  old  age  ;  and  there 
would  be  less  wisdom  in  such  preparation  in  the  collective  than  in 
the  individual  case.  As  to  the  case  of  practical  knowledge, — the 
most  obvious  prospect  is  of  the  permanent  agreement  that  will  be 
established  between  the  practical  point  of  view  and  the  speculative, 
when  both  are  alike  subordinated  to  the  philosophical.  The  prac- 
tical development  must  go  on  rapidly  under  the  ascendency  of  ra- 
tional positivity  ;  and,  on  the  other  hand,  technical  advancement 
will  be  equally  efficacious  in  proving  the  immense  superiority  of  the 
true  scientific  system  to  the  desultory  state  of  speculation  that  ex- 
isted before.  The  sense  of  action  and  that  of  prevision  are  closely 
connected,  through  their  common  dependence  on  the  principle  of 
natural  law  ;  and  this  connection  must  tend  to  popularize  and  con- 
solidate the  new  philosophy,  in  which  each  one  will  perceive  the 
realization  of  the  same  general  course  with  regard  to  all  subjects 
accessible  to  our  reason.  The  medical  art,  and  the  political,  will 
be  instances,  when  they  shall  rise  out  of  their  present  infantile 
state,  and  be  rationalized  under  the  influence  of  a  true  philosophi- 
cal unity,  and  concrete  studies  shall,  at  the  same  time,  have  been 
properly  instituted.  As  the  most  complex  phenomena  are  the  most 
susceptible  of  modification,  the  true  relation  between  speculation 
and  action  will  be  most  conspicuous  in  the  provinces  which  are 
most  nearly  concerned  with  the  human  condition  and  progress. 
Such  will  be  the  results  in  the  intellectual  portion  of  future  human 
life. 

As  to  the  moral, — its  antagonism  with  the  intellectual  The  raoral  ac. 
will  be  proved  to  be  what  we  have  shown  it — merely  tion- 
provisional  ;  and  dissolved  at  once  when  the  sociological  point  of 
view  is  established  as  the  only  true  one.  I  need  not  dwell  on  so 
clear  a  point  as  the  moral  tendency  of  the  scientific  elevation  of 
the  social  point  of  view,  and  of  the  logical  supremacy  of  collective 
conceptions,  such  as  characterize  the  positive  philosophy.  In  our 
present  state  of  anarchy,  we  see  nothing  that  can  give  us  an  idea 
of  the  energy  and  tenacity  that  moral  rules  must  acquire  when 
they  rest  on  a  clear  understanding  of  the  influence  that  the  actions 
and  the  tendencies  of  every  one  of  us  must  exercise  on  human  life. 
There  will  be  an  end  then  of  the  subterfuges  by  which  even  sincere 
believers  have  been  able  to  elude  moral  prescriptions,  since  reli- 
gious doctrines  have  lost  their  social  efficacy.  The  sentiment  of 
fundamental  order  will  then  retain  its  steadiness  in  the  midst  of 
the  fiercest  disturbance.  The  intellectual  unity  of  that  time  will 
not  only  determine  practical  moral  convictions  in  individual  minds, 
out  will  also  generate  powerful  public  prepossession,  by  disclosing 
a  plenitude  of  assent,  such  as  has  never  existed  in  the  same  de- 
gree, and  will  supply  the  insufficiency  of  private  efforts,  in  cases 
of  very  imperfect  culture,  or  entanglement  of  passion.  The  instru- 
mentality will  not  be  merely  the  influence  of  moral  doctrine,  which 
would  seldom  avail  to  restrain  vicious  inclinations;  there  would 
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be  first  the  action  of  a  universal  education,  and  then  the  steady  in- 
tervention of  a  wise  discipline,  public  and  private,  carried  on  by 
the  same  moral  power  which  had  superintended  the  earlier  training. 
The  results  can  not  be  even  imagined  without  the  guidance  of  the 
doctrines  themselves,  under  their  natural  division  into  personal, 
domestic,  and  social  morality. 

Personal  mo-  Morality  must  become  more  practical  than  it  ever 
raiity.  could  be  under  religious  influences,  because  personal 

morality  will  be  seen  in  its  true  relations, — withdrawn  from  all  in- 
fluences of  personal  prudence,  and  recognised  as  the  basis  of  all 
morality  whatever,  and  therefore  as  a  matter  of  general  concern 
and  public  rule.  The  ancients  had  some  sense  of  this,  which  they 
could  not  carry  out  ;  and  Catholicism  lost  it  by  introducing  a  selfish 
and  imaginary  aim.  We  should  fix  our  attention  on  the  advantages 
that  must  arise  from  the  concentration  of  human  efforts  on  an  actual 
life,  individual  and  collective,  which  Man  is  impelled  to  ameliorate  as 
much  as  possible  in  its  whole  economy,  according  to  the  whole  of  the 
means  within  his  power, — among  which, moral  rules  certainly  hold  the 
very  first  place,  because  they  especially  admit  of  the  universal  concur- 
rence in  which  our  chief  power  resides.  If  we  are  thus  brought 
back  from  an  immoderate  regard  to  the  future  by  a  sense  of  the 
value  of  the  present,  this  will  equalize  life  by  discouraging  exces- 
sive economical  preparation  ;  while  a  sound  appreciation  of  our 
nature,  in  which  vicious  or  unregulated  propensities  originally 
abound,  will  render  common  and  unanimous  the  obligation  to  dis- 
cipline, and  regulate  our  various  inclinations.  Again,  the  scientific 
and  moral  conception  of  Man  as  the  chief  of  the  economy  of  nature 
will  be  a  steady  stimulus  to  the  cultivation  of  the  noble  qualities, 
affective  as  well  as  intellectual,  which  place  him  at  the  head  of  the 
living  hierarchy.  There  can  be  no  danger  of  apathy  in  a  position 
like  this, — with  the  genuine  and  just  pride  of  such  pre-eminence 
stirring  within  us;  and  above  us  the  type  of  perfection,  below  which 
we  must  remain,  but  which  will  ever  be  inviting  us  upward.  The 
result  will  be  a  noble  boldness  in  developing  the  greatness  of  Man 
in  all  directions,  free  from  the  oppression  of  any  fear,  and  limited 
only  by  the  conditions  of  life  itself.  As  for  domestic  morality,  we 
have  seen  what  is  the  subordination  prescribed  by  nature 
in  the  cases  of  sex  and  of  age.  It  is  here,  where  soci- 
ology and  biology  meet,  that  we  find  how  profoundly  natural  social 
relations  are,  as  they  are  immediately  connected  with  the  mode  of 
existence  of  all  the  higher  animals,  of  which  Man  is  only  the  more 
complete  development  :  and  an  application  of  the  uniform  positive 
principle  of  classification,  abstract  and  concrete,  will  consolidate 
this  elementary  subordination,  by  connecting  it  with  the  whole  of 
the  speculative  constitution.  It  will  moreover  be  found  that  pro- 
gression will  develop  more  and  more  the  natural  differences  or. 
which  such  an  economy  is  based,  so  that  each  element  will  tend 
toward  the  mode  of  existence  most  suitable  to  itself,  and  consonant 
with  the  general  welfare.    While  the  positive  spirit  will  consolidate 
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the  great  moral  ideas  which  belong  to  this  first  stage  of  association, 
it  will  exhibit  the  increasing  importance  of  domestic  life  for  the 
vast  majority  of  men,  as  modern  sociality  approaches  its  truest  con 
dition  ;  and  the  natural  order,  by  which  domestic  life  becomes  the 
proper  introduction  to  social,  will  be  established,  past  risk  of  change 

The  positive  philosophy  is  the  first  that  has  ascertain- 
ed the  true  point  of  view  of  social  morality.  The  meta- 
physical philosophy  sanctioned  egotism  ;  and  the  theological  sub- 
ordinated real  life  to  an  imaginary  one  ;  while  the  new  philosophy 
takes  social  morality  for  the  basis  of  its  whole  system.  The  two 
former  systems  were  so  little  favorable  to  the  rise  of  the  purely 
disinterested  affections,  that  they  often  led  to  a  dogmatic  denial  of 
their  existence  ;  the  one  being  addicted  to  scholastic  subtilties,  and 
the  other  to  considerations  of  personal  safety.  No  set  of  feelings 
can  be  fully  developed  otherwise  than  by  special  and  permanent 
exercise  ;  and  especially  if  they  are  not  naturally  very  prominent  ; 
and  the  moral  sense, — the  social  degree  of  which  is  its  completes t 
manifestation, — could  be  only  imperfectly  instituted  by  the  indirect 
and  factitious  culture  of  a  preparatory  stage.  We  have  yet  to  wit- 
ness the  moral  superiority  of  a  philosophy  which  connects  each  of 
us  with  the  whole  of  human  existence,  in  all  times  and  places.  The 
restriction  of  our  expectations  to  actual  life  must  furnish  new  means 
of  connecting  our  individual  development  with  the  universal  pro- 
gression, the  growing  regard  to  which  will  afford  the  only  possible, 
and  the  utmost  possible,  satisfaction  to  our  natural  aspiration  after 
eternity.  For  instance,  the  scrupulous  respect  for  human  life,  which 
has  always  increased  with  our  social  progression,  must  strengthen 
more  and  more  as  the  chimerical  hope  dies  out  which  disparages 
the  present  life  as  merely  accessory  to  the  one  in  prospect.  The 
philosophical  spirit  being  only  an  extension  of  good  sense,  it  is  cer- 
tain that  it  alone,  in  its  spontaneous  form,  has  for  three  centuries 
maintained  any  general  agreement  against  the  dogmatic  disturbances 
occasioned  or  tolerated  by  the  ancient  philosophy,  which  would  have 
overthrown  the  whole  modern  economy  if  popular  wisdom  had  not 
restrained  the  social  application  of  it.  The  effects  are,  at  best,  only 
too  evident  :  the  practical  intervention  of  the  old  philosophy  taking 
place  only  in  cases  of  very  marked  disorder,  such  as  must  be  always 
impending  and  ever  renewed  while  the  intellectual  anarchy  which 
generates  it  yet  exists.  By  its  various  aptitudes,  positive  morality 
will  tend  more  and  more  to  exhibit  the  happiness  of  the  individual 
as  depending  on  the  complete  expansion  of  benevolent  acts  and 
sympathetic  emotions  toward  the  whole  of  our  race  ;  and  even  be- 
yond our  race,  by  a  gradual  extension  to  all  sentient  beings  below 
us,  in  proportion  to  their  animal  rank  and  their  social  utility.  The 
relative  nature  of  the  new  philosophy  will  render  it  applicable,  with 
equal  facility  and  accuracy,  to  the  exigencies  of  each  case,  individual 
or  social,  whereas  we  see  how  the  absolute  character  of  religious 
morality  has  deprived  it  of  almost  all  force  in  cases  which,  arising 
after  its  institution,  could  not  have  been  duly  provided  for.     Till 
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the  full  rational  establishment  of  positive  morality  has  taken  place, 
it  is  the  business  of  true  philosophers,  ever  the  precursors  of  their 
race,  to  confirm  it  in  the  estimation  of  the  world  by  the  sustained 
superiority  of  their  own  conduct,  personal,  domestic,  and  social  ; 
giving  the  strongest  conceivable  evidence  of  the  possibility  of  de- 
veloping, on  human  grounds  alone,  a  sense  of  general  morality  com- 
plete enough  to  inspire  an  invincible  repugnance  to  moral  offence, 
and  an  irresistible  impulse  to  steady  practical  devotedness. 

.  (  The  political  results  of  the  positive  philosophy  have 

been  so  mixed  up  with  the  whole  treatment  of  the  future 
in  this  book,  and  the  near  future  has  been  so  expressly  exhibited  in 
the  twelfth  chapter,  that  1  need  say  little  here  under  that  head.  I 
have  only  to  glanée  at  the  growth  and  application  of  the  division 
between  the  spiritual  or  theoretical  organism  and  the  temporal  or 
practical,  the  beginning  of  which  I  have  already  sufficiently  de- 
scribed. 

Douiicg  .v.ti..  We  have  seen  that  Catholicism  afforded  the  sugges- 
tion of  a  doable  government  of  this  kind,  and  that  the 
Catholic  institution  of  it  shared  the  discredit  of  the  philosophy  to 
which  it  was  attached  :  and  again,  that  the  Greek  Utopia  of  a  Reign 
of  -Mind  (well  called  by  Mr.  Mill  a  Fedantocracy),  transmitted  to 
the  modern  metaphysical  philosophy,  gained  ground  till  its  disturb- 
ing influence  rendered  it  a  fit  subject  for  our  judgment  and  sentence. 
The  present  suite  of  things  is  that  we  have  a  deep  and  indestruc- 
tible, though  vague  and  imperfect,  sense  of  the  political  require- 
ments of  existing  civilization,  which  assigns  a  distinct  province,  in 
all  affairs,  to  the  material  and  the  intellectual  authority,  the  separa- 
tion and  co-ordination  of  which  are  reserved  for  the  future.  The 
Catholic  division  was  instituted  on  the  ground  of  a  mystical  opposi- 
tion between  heavenly  and  earthly  interests,  as  is  shown  by  the 
terms  spiritual  and  temporal,  and  not  at  all  from  any  sound  intel- 
lectual and  social  appreciation,  which  was  not  then  possible,  nor  is 
possible  even  yet  ;  and  when  the  terrestrial  view  prevailed  over  the 
celestial,  the  principle  of  separation  was  seriously  endangered,  from 
there  being  no  longer  any  logical  basis  which  could  sustain  it  against 
the  extravagances  of  the  revolutionary  spirit.  The  positive  polity 
must  therefore  go  back  to  the  earliest  period  of  the  division,  and 
re-establish  it  on  evidence  afforded  by  the  whole  human  evolution  ; 
and,  in  its  admission  of  the  scientific  and  logical  preponderance  of 
the  social  point  of  view,  it  will  not  reject  it  in  the  case  of  morality, 
which  must  always  allow  its  chief  application,  and  in  which  every- 
thing must  be  referred,  not  to  Man,  but  to  Humanity.  Moral  laws, 
like  the  intellectual,  are  much  more  appreciable  in  the  collective 
than  in  the  individual  case  ;  and,  though  the  individual  nature  is 
the  type  of  the  general,  all  human  advancement  is  much  more  com- 
pletely characterized  in  the  general  than  in  the  individual  case  ; 
and  thus  morality  will  always,  on  both  grounds,  be  connected  with 
polity.  Their  separation  will  arise  from  that  distinction  between 
theory  and  practice  which  is  indispensable  to  the  common  destina- 
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tion  of  both.  We  may  already  sum  up  the  ultimate  conditions  of 
positive  polity  by  conceiving  of  its  systematic  wisdom  as  reconciling 
the  opposing  qualities  of  that  spontaneous  human  wisdom  succes- 
sively manifested  in  antiquity  and  in  the  Middle  Ages  ;  for  there 
was  a  social  tendency  involved  in  the  ancient  subordination  of  mor- 
ality to  policy,  however  carried  to  an  extreme  under  polytheism  ; 
and  the  monotheistic  system  had  the  merit  of  ass#rtiDg,  though  not 
very  successfully,  the  legitimate  independence,  or  rather,  the  superi- 
or dignity  of  morality.  Antiquity  alone  offered  a  complete  and 
homogeneous  political  system  ;  and  the  Middle  Ages  exhibit  an  at- 
tempt to  reconcile  the  opposite  qualities  of  two  heterogeneous  sys- 
tems, the  one  of  which  claimed  supreme  authority  for  theory,  and 
the  other  for  practice.  Such  a  reconciliation  will  take  place  here- 
after, on  the  ground  of  the  systematic  distinction  between  the  claims 
of  education  and  of  action.  We  find  something  like  an  example 
of  how  this  may  be  done, — theory  originating  practice,  but  never 
interfering  with  it  except  in  a  consultative  way, — in  the  existing 
relations  between  art  and  science,  the  extension  of  which  to  the 
most  important  affairs,  under  the  guidance  of  sound  philosophy,  con- 
templating the  whole  range  of  human  relations.  If  the  whole  ex- 
perience of  modern  progress  has  sanctioned  the  independence, 
amidst  co-operation,  of  theory  and  practice,  in  the  simplest  cases, 
we  must  admit  its  imperative  necessity,  on  analogous  grounds,  in 
the  most  complex.  Thus  far,  in  complex  affairs,  practical  wisdom 
has  shown  itself  far  superior  to  theoretical;  but  this  is  because 
much  of  the  proudest  theory  has  been  ill-established.  However  this 
evil  may  be  diminished  when  social  speculation  becomes  better 
founded,  the  general  interest  will  always  require  the  common  pre- 
ponderance of  the  practical  or  material  authority,  as  long  as  it 
keeps  within  its  proper  limits,  admitting  the  independence  of  the 
theoretical  authority  ;  and  the  necessity  of  including  abstract  in- 
dications among  the  elements  of  every  concrete  conclusion.  Xo 
true  statesman  would  think  of  disputing  this,  when  once  the  philos- 
ophers had  evinced  the  scientific  character  and  the  political  aspect 
adapted  to  their  social  destination.  It  may  be  well  however  to 
present,  in  a  summary  way,  the  rational  securities  which  will  exist 
against  any  encroachment  of  moral  upon  political  government,  in 
order  to  meet  the  instinctive  prejudices  which  still  oppose  the  ad- 
vent of  what  I  have  shown  to  be  the  first  social  condition  of  final 
regeneration. 

In  treating  of  the  training  for  such  an  organization,  I  insisted  on 
limiting  it  to  the  five  nations  of  Western  Europe,  in  order  to  secure 
its  distinctness  and  originality  from  the  confusion  of  modern  specu- 
lative habits.  But  such  a  restriction  must  give  way  when  we  con- 
template the  final  extension  of  the  positive  organism,  first  to  the 
whole  of  the  white  race,  and  at  length  to  the  whole  of  mankind,  as 
their  preparation  becomes  complete.  It  was  th<*  theological  phi- 
losophy which  divided  Western  Europe  into  independent  national- 
ities for  five  centuries  past;  and  their  interconnection,  deteruined 
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by  their  positive  progression,  can  be  systemized  only  by  the  pro 
cess  of  total  renovation.  The  European  case  must  be  much  fitter 
than  the  national  for  manifesting  the  qualities  of  the  spiritual  con- 
stitution ;  and  it  will  acquire  new  consistence  and  efficacy  after  each 
new  extension  of  the  positive  organism,  which  will  thus  become 
more  and  more  moral,  and  less  and  less  political;  the  practical 
authority  all  the  while  preserving  its  active  preponderance.  By  a 
necessary  reaction,  liberty  will  gain  as  much  as  order  by  this  in- 
evitable progression;  for  as  intellectual  and  moral  association  be- 
comes confirmed  by  extension  the  temporal  authority  which  is  now 
necessary  to  keep  the  social  system  together  will  naturally  relax  as 
repression  oecomes  less  and  less  needed.  As  for  the  influence  of 
human  passions,  which  will  arise  under  'he  new  system  as  under 
every  other,  I  have  already  spoken  of  them,  so  as  to  need  only  to 
say  here  that  they  will  ail'eet  (lie  early  institution  of  the  system  more 
than  its  normal  development.  We  have  still  to  reap  some  of  the 
bitter  fruits  of  our  intellectual  and  moral  anarchy:  and  especially, 
in  the  quarrels  between  capitalists  and  laborers  first,  and  afterward 
in  the  unsettled  rivalship  between  town  and  country.  In  short, 
whatever  is  now  systemized  must  be  destroyed;  and  whatever  is 
not  systemized,  ami  therefore  has  vitality,  must  occasion  collisions 
which  we  an;  not  yet  able  accurately  to  foresee  or  adequately  to  re- 
strain. This  will  he  the  test  of  the  positive  philosophy,  and  at  the 
same  time  the  stimulus  to  its  social  ascendency.  With  this  troubled 
initiation,  tin1  worst  will  be  over.  The  difficulties  proper  to  the 
action  of  the  new  régime,  the  same  in  kind.  Mill  be  far  less  in  de- 
gree, and  will  disappear  as  the  conditions  of  order  and  progress  be- 
come more  and  more  thoroughly  reconciled.  We  have  seen  that 
the  advent  of  the  positive  economy  will  have  been  owing  to  the 
affinity  between  philosophical  tendencies  and  popular  impulses: 
and  if  so,  it  is  easy  to  see  how  that  affinity  must  become  the  most 
powerful  permanent  support  of  the  system.  The  same  philosophy 
which  asserts  the  intellectual  supremacy  of  the  general  reason  can 
not  but  admit,  without  any  danger  of  anarchy,  the  social  supremacy 
of  genuiue  popular  needs,  by  establishing  the  universal  sway  of 
morality,  governing  at  once  scientific  energies  and  political  con- 
clusions. And  thus,  after  some  passing  troubles,  occasioned  by 
the  unequal  development  of  practical  exigencies  and  theoretical  sat- 
isfactions, the  positive  philosophy,  in  its  political  form,  will  neces- 
sarily lead  up  the  human  race  to  the  social  system  which  is  most 
suitable  to  the  nature  of  Man,  and  which  will  greatly  surpass  in 
unity,  extension,  and  stability,  all  that  the  past  has  ever  produced. 

One  of  the  least  anticipated  results  of  this  working  out  Thp  asthetie 
of  opinions,  morals,  and  institutions  under  the  guidance  Bction 
of  positive  philosophy,  is  the  development  which  must  take  place  in 
the  modes  of  expressing  them.  For  five  centuries,  society  has  been 
seeking  an  aesthetic  constitution  correspondent  to  its  civilization. 
In  the  time  to  come. — apart  from  all  consideration  of  the  genius 
that  will  arise   which  is  wholly  out  of  the  reach  of  anticipation, — 
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we  may  see  how  Art  must  eminently  fulfil  its  chief  service,  of  charm- 
ing and  improving  the  humblest  and  the  loftiest  minds,  elevating  the 
one,  and  soothing  the  other.  For  this  service  it  must  gain  much 
by  being  fitly  incorporated  with  the  social  economy,  from  which  it 
has  hitherto  been  essentially  excluded.  Our  philosophical  specula- 
tion has  shown  us  how  favorable  the  human  view  and  collective 
spirit  must  be  to  the  rise  and  spread  of  aesthetic  tastes  ;  and  our 
historical  survey  had  before  taught  us,  that  a  progressive  social 
condition,  marked  and  durable,  is  indispensable  to  the  completeness 
of  such  a  development.  On  both  grounds,  the  future  is  full  of  prom- 
ise. The  public  life  and  military  existence  of  antiquity  are  ex- 
hausted ;  but  the  laborious  and  pacific  activity  proper  to  modern 
civilization  is  scarcely  yet  instituted,  and  has  never  yet  been  aes- 
thetically regarded  ;  so  that  modern  art,  like  modern  science  and 
industry,  is  so  far  from  being  worn  out,  that  it  is  as  yet  only  half 
formed.  The  most  original  and  popular  species  of  modern  art, 
which  forms  a  preparation  for  that  which  is  to  ensue,  has  treated  of 
private  life,  for  want  of  material  in  public  life.  But  public  life  will 
be  such  as  will  admit  of  idealization  :  for  the  sense  of  the  good  and 
the  true  can  not  be  actively  conspicuous  without  eliciting  a  sense  of  the 
beautiful  ;  and  the  action  of  the  positive  philosophy  is  in  the  highest 
degree  favorable  to  all  the  three.  The  systematic  regeneration  of 
human  conceptions  must  also  furnish  new  philosophical  means  of 
aesthetic  expansion,  secure  at  once  of  a  noble  aim  and  a  steady  im- 
pulsion. There  must  certainly  be  an  inexhaustible  resource  of 
poetic  greatness  in  the  positive  conception  of  Man  as  the  supreme 
head  of  the  economy  of  Nature,  which  he  modifies  at  will,  in  a 
spirit  of  boldness  and  freedom,  within  no  other  limits  than  those  of 
natural  law.  This  is  yet  an  untouched  wealth  of  idealization,  as 
the  action  of  Man  upon  Nature  was  hardly  recognised  as  a  subject 
of  thought  till  art  was  declining  from  the  exhaustion  of  the  old 
philosophy.  The  marvellous  wisdom  of  Nature  has  been  sung,  in 
imitation  of  the  ancients,  and  with  great  occasional  exaggeration  ; 
and  the  conquests  of  Man  over  nature,  with  science  for  his  instrument, 
and  sociality  for  his  atmosphere,  remains,  promising  much  more  in- 
terest and  beauty  than  the  representation  of  an  economy  in  which 
he  has  no  share,  and  in  which  magnitude  was  the  original  object  of 
admiration,  and  material  grandeur  continues  to  be  most  dwelt  upon. 
There  is  no  anticipating  what  the  popular  enthusiasm  will  be  when 
the  representations  of  Art  shall  be  in  harmony  with  the  noble  in- 
stinct of  human  superiority,  and  with  the  collective  rational  cod 
fictions  of  the  human  mind.  To  the  philosophical  eye  it  is  plain 
that  the  universal  reorganization  will  assign  to  modern  Art  at  once 
inexhaustible  material  in  the  spectacle  of  human  power  and  achieve- 
ment, and  a  noble  social  destination  in  illustrating  and  endearing 
the  final  economy  of  human  life.  What  philosophy  elaborates,  A  rt 
will  propagate  and  adapt  for  propagation,  and  will  thus  fulfil  a 
higher  social  office  than  in  its  most  glorious  days  of  old. — I  have 
here  spoken  of  the  first  of  the  arts  only, — of  Poetry,  which  by  its 
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superior  amplitude  and  generality  has  always  superintended  and  led 
the  development  of  them  all  :  but  the  conditions  which  are  favorable 
to  one  mode  of  expression  are  propitious  to  all,  in  their  natural  suc- 
cession. "While  the  positive  spirit  remained  in  its  first  phase,  the 
mathematical,  it  was  reproached  for  its  anti-aesthetic  tendency:  but 
we  now  see  how,  when  it  is  systemized  from  a  sociological  centre, 
it  becomes  the  basis  of  an  esthetic  organization  no  less  indispen- 
sable than  the  intellectual  and  social  renovation  from  which  it  is  in- 
separable. 

Tho  Five  Na-  T^10  ^yc  elements  of  this  great  process  will  each  bring 

,i,,,,s  their  own  special  contribution  to  the  new  system,  which 

will  inseparably  combine  them  all.  France  will  bring  a  philosophi- 
cal and  politieal  superiority;  England,  an  earnest  predilection  for 
reality  and  utility;  Germany  a  natural  aptitude  for  systematic 
generalization;  Italy,  its  genius  for  art;  and  Spain,  its  familiar 
combined  sense  of  personal  dignity  and  universal  brotherhood.  By 
their  natural  co-operation,  the  positive  philosophy  will  lead  us  on 
to  a  social  condition  the  most  conformable  to  human  nature,  in 
which  our  characteristic  qualities  will  find  their  most  perfect  re- 
spective confirmation,  their  completcst  mutual  harmonv,  and  the 
freest  expansion  for  each  and  all. 


THE  END. 
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